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SP pA we 2 IMPROVEMENTS IN SUGAR MAKING WANTED. — | clothes badly scorched. The force of the explosion was, 
S rientitic A\ine rican. A short time since the attention of inventors was called | however, expended through the open door, and no further 
by us to a prize of 100,000 francs ($20,000) offered by the au- | damage resulted. 

thorities of Guadeloupe for a process that would obtain} A week after this occurrence, on another occasion of the 
fourteen per cent of sugar from canes. Through the kind- | clogging of the bolters, the intelligent foreman of the fac- 
ness of U. §. Consul Charles Bartlett, Point 4 Pitre, Gua-|tory entered the room with the lantern, with two of the 
deloupe, we are able to add a few important particulars. ‘ workmen, and repeated the interesting performance of ex- 
In reply to a communication from Mr. Bartlett relative to posing the naked light, with disastrous results; the explosion 
an improved American cane mill, which would increase the shook from the beams and rafters of the buildings the long 
——<- ~ yield of juice from 20 to 30 per cent above the mills in use accumulation of dry fertilizer dust, which was at once ig- 
A. E. BEACH. on the island, the administration replied that improvements | nited by the burning gas, and the whole building was in- 

ee Np ek a of that sort were not what the Council had in view when stantly filled with flame and burned to the ground. 
the premium was offered. What is called for isa process; From this it is evident that the dry dust of animal as 


One copy, one year, postage included of treating the juice which shall bring the yield of sugar up | well as that of vegetable matter will take fire and generate 
oO , si ths, post included $ H al : i idi al : 
Ctubs.-ab tadee ola t Tan Gemma AMERICAN will be supplied | to 14 percent. All the expenses of transit, fitting up of the gas with explosive rapidity, provided the necessary condi- 
gratis for every club of five subscribers at $3.20 each ; additional copies at | apparatus on the island, and others connected with the ex- tions are presented, that is, sufficient and intimate mixture 
same proportionate rate. Postage prepaid. : j or, the colony pro-| With air, and the temperature of a burning lamp. I is 
{@* Singie copies of any desired number of the SUPPLEMENT sent to one periments are to be borne by the invent nf « y P : = P p g P m this 
viding only for the expenses of a special commission to case the conditions were complicated by the presence of 


address on receipt of 10 cents. : : 
Remit by postal order. Address make the requisite tests. steam and ammoniacal gases, which, however, contrary to 
ee eee oe ee The prize is worth trying for in itself: yet it would be what would have been predicated of them, apparently ex- 


The Getentite American Supplement small compared with the total profit the successful inventor | cited no preventive influence. 


is a distinct paper from the SctENTIFIC AMERICAN. THE SUPPLEMENT | 14 reap from his patents in Cuba and elsewhere, partic- eo EE, oN ea 
is issued weekly; every number contains 16 octavo pages, with handsome | : : A SECOND MATTHEW VASSAR. 
cover uniform in size with SCIENTIFIC AMERICAN. Terms of subscription | wlarly our own land. The sugar industry of this country | 

for SUPPLEMENT, $5.00 8 year, postage paid, to subscribers. Single copies | ig comparatively undeveloped; and there is no reason why Two years ago, Mr. J. C. Jacobsen, a wealthy brewer in 
eee. SUN hy OS ee ee we should not supply ourselves with this necessary commod- the neighborhood of Copenhagen, Denmark, set aside the 


Combined Rates. —The ScTENTIFIC AMERICAN and SUPPLEMENT | ene : Onn 
will be sent for one year, postage free,on receipt of seven dollars. Both | ity. The notion that cane sugar can be profitably produced sum of a million Danish crowns—$275,000—for the support 
papers to one address or different addresses, as desired. only in hot and unhealthy regions seems to bea mistake. of a laboratory for scientific research. The money is vested 


The safest way to remit is by draft, tal ord regi tter. P : is ; ; 

Address MUN a 00. on ‘wt Sow By. 7. cetacean aed According to an official report from our consul at Hamilton, in the hands of five persons, nominated by the Danish Royal 
io man has raised this se 0 of Sciences. Part of the annual revenue is 

Scientific American Export Edition. Canada, an Ohio man has raised this s¢ ason, n a farm near Academy 4 , ' to 

that city, five acres of sugar cane, which has been pro- | be expended in keeping up the splendid laboratories attached 


The SCIENTIFIC AMERICAN Export Edition is a large and splendid peri- | : ‘ ‘ 
paical, issued once @ month, Each number contains about one hundred | nounced equal to any ever grown in the Southern States. |to the brewery and devoted to chemical and physiological 


large quarto pages, profusely illustrated. embracing: (1.) Most o: | : ‘ : : : she oe 
plates and pages of the four preceding weekly issues of the ScienTIFIC | The cane attained a height of thirteen feet, and yielded an | researches, with a view to establishing as complete a scienti- 
AMERICAN, with its splendid engravings and valuable information; (2.) | a ‘ ° s | * Hy s $ 
Commercial, trade, and manufacturing announcements of leading houses. | abundant saccharine product. It is believed that the culti- | fic basis as possible for the great industries of brewing and 
Terms for Export Eiition, $5.00 a year, sent prepaid to any part of the | 4 P : ‘ | * ‘ : 
world. Single copies cents. [2 Manufacturers and others who desire | vation of sugar cane will soon become an extensive industry | malting; the rest, after the death of the donor and his wife, 
to secure foreign e may have large. and hand ly di ed an-/, : : . s * : j 
nouncements published in this edition at a very moderate cost. | in that region; and if successful there, it should succeed in | will be expended in the advancement of the various natural 
2 SCIENTUPIC AMERICAN - ry s ¢ $ ; ; ; 
ring. ‘Miacos throughout the worl” Sddroue MUNN & | many parts of the States, away from the miasmatic valley | sciences—mathematics, philosophy, history, and philology. 


stion in a Cae aces throughout the world. Address MUNN & 
Pee Sa ew ae of the lower Mississippi. The laboratory is fitted up in the most liberal manner, and 


eg ne ay “ _—— : The experiments in sugar making from cornstalks and | already excellent work has been done init. The first report 
VOL. XXXIX., No. 16. [New Sznres.| Phirty-third Year. sorghum, which Dr. Collier of the Department of Agricul- jot such work has just been published in Copenhagen, and 


spi e > ri j shi i ins he following subjects: ‘‘ On the rotatory 
NEW YORK. SATURDAY > ture has been carrying on in Washington, are worth noting | contains papers on t ng subj . 
oe eee renee oe ee in this connection. The aggregate weight of the cornstalks | power which beer wort exercises on polarized light, and on 


Se ——————————<—=> used was 11,237 lbs., and the weight of sorghum 13,958 Ibs. | its variations during fermentation,” ‘‘ Estimation of extract,” 
Contents. The weight of the juice from the cornstalks was 2,773 Ibs., | and ‘‘ Estimation of alcohol in beer,” by M. J. Kjeldahl; 
(Illustrated articles are marked with an asterisk.) and from the sorghum 4,963 Ibs. The specific gravity of the | ‘‘ Researches on some factors which affect the propagation 


Ant.white, destructive American 247 | Hard times, some benefits of.... taf KA. ii ‘ sia,” << i 
Astronomical notes 248 | Miata, loves, o60.. pelcemons 45 cornstalk juice was 10°54; that of the sorghum juice 10°58. | of the low yeast of Saccharomyes corevisian,” On the influ ) 
Autumn euggestions........... .. 248 | Horse’s motion, determining a*. The percentage of juice in the cornstalks as they came from | ence which the introduction of atmospheric air into ferment- 

1 


e 9, | 

Bird’ of Paradise, golden ot inventions, new mechanical...... 26 the field was 24°68; the percentage of the sorghum, 35°56. | ing wort exercises on fermentation ;” and Researches on 
prmwady |. gated oe a ee Thus 2,571 Ibs. of cornstalk juice yielded 382 Ibs. of sirup, the influence of temperature in the production of carbonic 
Chrysoline on cotta von 246 artificial (52). ---s-000+ ZBL and 4,355 Ibs. of sorghum yielded 660 Ibs. of sirup. This acid on barley germinating in darkness, by M. R. Pedersen. , 
Cottun. Americns, ab Paris. -.... 241 | sirup contains 75 per cent of its weight of sugar. The mill} From the nature of their occupation our successful brew- 
prawings, to teleeraph (32) 31 August H-Dr.Ph-D. 243 | used in these experiments was an indifferent one, and the (ers are compelled to become interested in science, if not ac- 
Dyspepsia, remedy for (23)..-.).- totake [3]... 29 | Sorghum was in small stalks. Better results would have | tually scientific. At every stage in the varied processes of 
eye ly ee al * Sas prehensile tailed*.... 24° | been reached had the stalks been larger. Dr. Collier says | beer making a high order of chemical knowledge is valuable, 
aden estado i. ‘3 oa + 21 he is satisfied that there is not a farmer in the country who | indeed almost indispensable; and with every year’s advance, 
Fara mach tnery. i (bor saving.” 3 | Spear Gen. Festgnat ii of vss 21 | 2 ay ok — mers 50 per cent greater than he has se- | a —s meer oe as seem “ a ‘ 
i we in New York ....... 24 cpiders, bed-bug * ae re , with a tter mi > | cess. roperly con a" Ty pro able; P 

_.£004, eomposition of (47). Steel, pi Since the cultivation of beets for sugar was begun, the | and so commerce, the iron trade, and other paying indus- 


Gas. effect of, on coiton goods.. 245 | Sugar m: 240 Ree * * 
ce aay percentage of sugar in the root has been more than doubled. tries have furnished the means for many munificent gifts to ) 
etal va : = : t 
Like care in the getting and perfecting of the more hardy | science and education. We may reasonably expect that there , 


seas emmeiss et  , a. varieties of sugar cane might very largely increase the sac- | will be among our wealthy brewers not a few who will em- | 
TABLE OF CONTENTS OF charine product, so that our cooler and more healthy cli- | ulate Mr. Vassar and Mr. Jacobsen, and build lasting monu- . 


THE SCIENTIFIC AMERICAN SUPPLEMENT mates might easily compete with the best sugar countries of | ments to their honor by the endowment of institutions for | 
INT 1 the tropics. And it is quite possible that with a vastly in- | the advancement and diffusion of knowledge. There are 
o. 146. — oe : m 

creased product of sweet corn for summer use and for can- | several fields of scientific research the cultivation of which 
Der Oy Peer Sens Deteber 29, 1078. ning, there might be developed an even more profitable | might be greatly helped by the establishment of working la- 


I. ARCHITECTURE AND BUILDING —Recent St. Paul’ : : : ; 
Cathedral. London. The remains of the old Chapter Tease ena ‘Choe | Sugar product from the stalks. In this way two valuable _ boratories after the Danish model; and we have several mil- 
re excavated, | 3 illustrations.—Directions for Concrete for Damp | «ron, could be reaped from the same ground, at one time, lionaire brewers who might provide them handsomely out 


Foundations, etc. 

FRENCH INTERNATIONAL EXPOSITION OF 1878.—The Shadow | Witha very slight increase of labor. The corn leaves would | of a single year’s profits. As a class the brewers are nota- 

of the Captive Balloon. Wonderful atmospheric effect; with 2 illus. | hie j j 7 

The view from the Captive Balloon, with map of the localities seen, | have no small value also for fodder, and possibly the pressed | bly freehearted and generous in regard to public improve- 
t i re r= o> ° ° * . ° tr 

tics Italien ee Onn Tie nudeere bene eg © f= 5 stalks would yield a fair revenue for fiber. ments and the like. They owe much to practical science, 

Silent Gas Bugine "6 isthe Faris Horse Show. The field for improvement in this direction is not only | and, we are confident, will sooner or later make many praise- a 


III. TECHNOLOGY.—Printing Surf. 4 Pictures sogveney. |< a 2 

By THOMAS BOLAS, F € Ss Collotype printing. Other act erePhy- | wide, but extremely promising. Our farmers, mill-makers, | worthy acknowledgments of the debt. 
ucin Otographs in pigment. t ma 2 | s s $ 

ing Continuous Press for Woolen Cloth, 1 fig Pheumatic Hoketing | and chemists will do well to work it. oe . 

in Mines. ee POISONOUS HATS, GLOVES, STOCKINGS, AND CLOTHING. , 


. CHEMISTRY AND METALLURGY.—The Artifici on 0 EXPLOSI i i 

Gent to the French Association for  lgaucural addres of the Pre Apropos to the pn carne flour mill 1 Pease 9 ne Ganelares aoa bet = con 
the iniy ution on Berthollet’s chlorine process for booed Sng tavaes. 7 Nas ~ are informed that the burnin f fertilizer ; in whi - 
Slow the Labiins Sreseme to son peered with Coo produetinnted toleiants g of the large fertilizer | Next came a somewhat remarkable case in which the mis 
one ae Lm {atiene’s invention im soap manufacture. How | manufactory in the town of Lake, near the Chicago Stock | chief was traced to a highly colored hat lining. More re- 
grossa, Epes bys ameneute. e invention of Bessemer Steel. ‘The Yards, in January, 1874, was due to a like cause, that is, the | cently English and German papers, medical and other, have 
wae meet Hotes _Cocmtou Nowy Rotices. iil, of the Cow Tree, ignition and explosion of fine dust. called attention to dangerous gloves. In the London Times 
Hydrocarbon in ‘Coab Fae og eration Antimen and Arsenic — The building was of wood, one story, 75 x 100 feet, with a writer describes the poisonous effect of a pair of the fash- 
digm.. skormation of new bodies. SACRE Tile a wooden addition about 20 feet square. In the main build- | ionable $ bronze green ” silk gloves, when worn by a mem- 
explosion in chemical and pharmaceutical establishments: | pontane- | ing the fertilizer was manufactured from the blood and tank ber of his family. After wearing them a day or two the a 
e xploded by heating. Boates C ploded d by, perensslon. Explosions | stuff received from the neighboring packing houses ; mixed | tient was attacked with a peculiar blistering and swelling 0 
ofl of bitter almonds. potassic eyanid ie. ferrocyanide oxyeen, | together they were fed into a long revolving cylinder of | both hands, which increased to such an extent that for three ma 


ESTABLISHED 1845. 





MUNN & CoO., Editors and Proprietors. 


PUBLISHED WEEKLY AT 
NO. 87 PARK ROW, NEW YORK. 






































pa 
tri 

evi 
life 
du 
mi! 





try 
fiat 





hydrogen. © : : : : , : 
ot casi, phosphorus, phos orig ucid, ete. igdine. colored titer, fer iron, through which flame constantly passed, and were de- weeks she was compelled to carry her hands in a sling, 7 
ae FR - S pari Fxpon ey a livered as a fertilizer containing from 15 to 18 per cent mois- | fering acute pain, and being, of course, unable either to fee 
reap Sik om gee iw oe coppeuns of plovemnia. | Rodne- ‘ture. The ‘ rtilizer was then fed into a pulverizer, which | or dress herself. Inquiries among the writer’s friends dis- 
pa Aig ne a be F 1d the action Cs melted potages. reduced it to a fine powder, and blew it through a long tin | covered three other ladies similarly afflicted. 
ee ee ee eet Gomecte Add —Aabyaross | pipe (into which hot air from a heater was also admitted)| A German medical journal reports a case of serious pois- k 
tute for white lead and zine white. By Dr. T. L. PHIPSON, FCS. into cylindrical sieves or bolters of different grades, which | oning by a pair of navy blue kids. Dress goods of woolen, epi 
y. NATURAL HISTORY, GEOGRAPHY, AND ARCH Y.—Th i i rsenic in 
“stone Age ” of To-Day. ‘Thirteen figures Of Saws, UROLOGY ~The | terminated the pipe and which were located in the 20 foot | silk, and cotton have been found to contain a last 
ET - | square building. After the material had passed through the | dangerous quantities; so also gentlemen’s underclothing, tha’ 
3 WYViLLE THOMPSON. FIGs Depth, of the see and ne- | bolters it contained but from 6 to 8 f moi ks, hat lini d the linings of boots and shoes. Pro- ' 
hs A VY VILLE THOMPSON. y, RS ane ~) $e the ean end | ters it contain ut from 6 to 8 per cent of moisture. | socks, hat linings, an e linings 0 a . Ing 
ee itus. | Remains i extinet fish discovered at |The bolting room always contained hot air, hot steam, some | fessor Nichols, of the Massachusetts Institute of Technolo- the 
in India. 2 Sgares. ag ste Sn. aon: 2 | ammoniacal gases, and the fine floating dust of animal mat-| gy, reports the examination of a lady’s dress which con- sta, 
ne irie . . . , 
and inhabitants. "Ths bintosy Powe tes cathe ye the ena ete | ter. tained eight grains of arsenic to the square foot. In Troy, city 
the, coast. Th he ar chitechuee aml tadnctes oe eoine ar te. 22 | Abouta week before the destruction of the works one of | N. Y., lately, the death of a child was attributed to arsenic eve 
tion ons.—The City of Melbourne, Australia, with | illustra- the workmen entered the room, with a lantern, to clean the | sucked from a vail which had been thrown over the child’s a 


Proceed Associa racts ; 
city of cranta, *Lettchantedness Moe sg tarial no tatlas for a thoes | Dolters; as the dust soon settled on the lantern glass and | crib to keep off flies. imp 
the microphone of sounds Roce aetna the diheei et uses thoaey, | Obscured the light he opened it to take the lamp out that At this rate it will soon become necessary to test for ar- enf 
= foram. Historical netiona) names. The microphone. -\ he might see better; an instantaneous explosion followed, | senic all goods purchased before venturing to wear them; OT Clea 
Price 10 cents. For sale by all newsdealers. and he was thrown down, and his hair, face, hands, and | else the label—“‘ warranted to contain no poisonous dye "— pla 
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THE PAUPER TRIBE. 
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The difference between poverty and pauperism, though 
ie as the world, is too often overlooked. The best of 
become poor; may honorably reach the point of 


wit 


men may 


actual de 4 

that the world’s best benefactors have experienced ex- 
treme poverty, sometimes by resolutely pursuing the course 
which has ultimately brought them to the highest financial 


and industrial as well as moral success. 
uch men paupers, 


make > 


very often by inheritance. 


Last year Dr. Hoyt, Secretary of the New York State 
ard of Charities, visited sixty-four poorhouses, contain- 
Less than one fourth were of 
In fifty-five cases investigated the 
nauperism extended to the second generation on the father’s 
ide, and in ninety-two cases to the third generation on the 
Three hundred and ninety-seven had pauper 


B 
ing 13,000 public paupers. 
American parentage. 


side, 
mother’s side. 
one thousand three hundred and sixty-one had pau- 
ner mothers; and soon, Their pauperism was hereditary, 
The close relation of criminality with inherited pauperism 
—the more forceful members of such families preferring to 
seize What they want rather than beg for it—is shown in 
the history of the well known “ Jukes ” family, which, in 
one hundred and fifty years, furnished this State with eight 
sundred and thirty criminals of baser types, besides many 
imbeciles, lunatics, and other undesirable characters. 

Professor Brewer, who has given much study to the pau- 
per and tramp problem, is confident that wherever the gen- 
esis of paupers is thus looked into there will be found 
abundant evidence of a pauper tribe well established among 
us, and perpetuating its instincts in its descendants. For 
this class no mawkish sentimentality will answer; they need 
strict justice. The class as a class must be rooted out 
by resolute treatment. The chain of criminal entailment 
must somehow be broken in them or they wil] breed a moral 
pestilence. Against such outlaws, ‘‘ for whom,” asa contem- 
porary has said, ‘‘ childhood has no sanctity, hospitality no 
safeguard, and property no rights,” only vigorous measures 
will suffice. There is enough of honest poverty, through 
flood and fire and sickness, to furnish occupation to the 
charitable without the burden of voluntary pauperism, the 
effect of which is too often to steel the hearts of the sympa- 
thetic against all poverty and distress. The honest seeker 
for employment is confounded with the professional tramps, 
of whom the most charitable of communities are becoming 
heartily sick. In justice to the deserving poor—and there is 
always a large class which, through no fault of their own, 
may become poor—the pauper tribe should at least receive 
ho encouragement, 

For many years in this country the single fact that a per 
son was in need of food or clothing or shelter was held to 
bea valid reason for giving what was asked. The country 
became in consequence a perfect paradise for the pauper 
tribe. They fared so well that multitudes brought by ad- 
verse circumstances to poverty were tempted over the line 
into pauperism; and many others lingered on the verge, 
passing their time between unwilling labor, pauperism, and 
petty criminality. Out of these has grown a class of crimi- 
nal vagrants, now by far the worst disturbers of the public 
peace and the public moral health. 

Indeed, the Indian problem, bad as it is, is a trifle com- | 
pared With that arising from the existence of the pauper 
tribe. The Indian is on the frontier; the vicious tramp is 
‘verywhere. And it is safe to say that, year by year, the 
- and property destroyed by the tramp tribe exceeds that 
prot Indian depredations. If we are justified in spending 
millions in Indian wars, in placing upon reservations and 
a to civilize the one class of savages, much more justi- 
. le must be the taking of measures, national in scope and 
— to control and reclaim if possible the other. 
Nothing short of this, we fear, will ever rid us of the pest. 

ee 


PUBLIC SANITATION. 

Galveston, Texas, was accustomed to have an 
yellow fever every three or four years. The 
at - Worst the city ever suffered from was in 1867. At 
tei bead &s level of the city was low, and there was stand- 
a “ot under nearly all the older houses. Seeing that 
2 a Lary most rapidly and was most fatal where the 
Oy dieete 12 stood, it was ordered that the grade of the | 
aan @ be raised four feet, and that the space beneath | 

’ Aouse that had water under it should be filled with | 


I ithers; 


Formerly, 
‘ pidemic of 


NM nd. 

ne is At the same time the system of surface drainage was | 
‘al iy and strict sanitary regulations were adopted and 
nlorced, . 


The result has been that Galveston is one of the 
Place of 'es In the United States; and, though made a 
© refuge for yellow fever victims, the disease has 


Cleanest cit 


II have to be adopted by all honest and reliable makers. 
believe, the retail dealer has not been held le- 
We do not 
t he can be—except on the charge of dispensing 
Evidently, however, something 
be done to put a stop to the rapidly increasing evil. 
obnoxious tints cannot be secured safely as well as 
ought to be prohibited, and another pro- 


stitution; indeed, it has not unfrequently happened 


No combination of 
circumstances, however, no matter how disastrous, could 
The pauper is made of very dif- 
forent material: he is what he is too often by preference, 


| These lines are necessary for the analysis of the movement 


‘again in 9 and 10, the horse is entirely off the ground, liter- 


| speed, the horse is entirely in the air about half the length 
| of the stride, and for a brief interval he has one foot alone | 





Scientific American. 





failed to spread there. The value of such sanitary care was 
particularly tested in 1878, when the disease was very fatal 
in Memphis, Shreveport, and in Texas. The healthfulness 
of the city this summer is attributed more to its perfect sani- 
tary condition than to the quarantine that has been main- 
tained against infected ports. It is now eleven years since 
the fever was epidemic in Galveston, and the citizens believe 
that with proper attention to sanitary precautions they need 
1 | never suffer again as they did in 1867. In view of these 
-| facts a contemporary remarks that it “ will probably be 
found, when the history of the present epidemic in the South 


is written, that in every city which has suffered the soil had | 
| been prepared for the introduction and spread of the disease | 


by the neglect to observe sanitary rules. The yellow fever 
would certainly lose many of its terrors if every Southern 
city was kept as clean as Galveston.” 

Setting aside the terrible cost of the present epidemic in 
suffering and death, because it is incalculable, the computa- 
ble cost in direct contributions, and indirectly through the 
cessation of Southern industry and the derangement of 
Northern trade, would probably suffice to keep every one of 
the fever smitten cities in proper sanitary condition for a 
whole generation. Indeed it would pay the business inter- 


the fever districtsclean. So large is our share of the penalty 
an epidemic imposes, so intimate, in fact, are the sucial and 


our great country, that one part cannot suffer without hurt- 
ing all. Accordingly it may be a reasonable question 


matter, that the influence of unsanitary local customs, con- 
ditions and prejudices might be more successfully combated 
and eradicated. The loss entailed by preventable sickness 
and death throughout the country—preventable by means 
| already at our command—doubtless amounts to more every 
year than the cost of our State and National governments; 
and it would pay the people as a whole to insist on higher 
sanitary standards and more efficient public sanitation for | 
every community. 
As evidence of increasing interest in this direction, we 
may mention the Yellow Fever Commission, made possible 
by the generosity of alady in this city. The commission | 
will be composed of eminent physicians, North and South, | 
including the President of the American Public Health As-| 
sociation. The great object of the inquiry will be to dis- 
cover measures for the prevention of future epidemics; and 
it is to be hoped that the subscriptions for the furtherance 
of the work will be so generous that too limited means may 
not lessen the scope and thoroughness of the commission’s 
labors. 
| 


A HORSE’S MOTION SCIENTIFICALLY DETERMINED. 
A short time since the Screntrric AMERICAN briefly noted 
the fact that Mr. Muybridge, of San Francisco, had per-| 
fected an automatic electro-photographic apparatus, by | 
means of which he had succeeded in recording the action of 
horses in motion. Mr. Muybridge courteously responded by 
forwarding a series of instantaneous photographs, showing 
with absolute accuracy the motions of horses when walking, 
trotting, and running. From these we have selected two 
series, the first showing the movement of the horse ‘‘ Abe 
Edgington,” while walking at a 15 minute gait; the second 
| showing the same horse while trotting at a 2:24 gait. These 
—omitting the driver and his sulky—we have had enlarged 
and skillfully engraved, as shown in the illustration on 
the first page. 

In taking the negatives of these photographs, Mr. Muy- 
bridge employed a series of cameras, operated by electricity, 
and so placed as to fix with absolute accuracy the several 
phases in the continuous action of the horse while making 
one stride. The exposure for each negative was about the 
two thousandth part of a second. The vertical lines on the 
background are twenty-eight inches apart; the heavy hori- 
zontal line represents the level of the track; the others mark | 
elevations of four, eight, and twelve inches respectively. | 


of the horse. 

It will be seen that the walking horse always has two feet 
on the ground, and, for a brief interval in each stride, three 
feet. The positions of the feet shown in Figs. A and E in- 
dicate a stride of 4 feet 4inches. When trotting at a 2:24 
gait, the stride of the same horse is over 18 feet. 

Figs. 1 to 12 show the latter motion. In Figs. 4 and 5, and 


ally flying through the air. In his analysis of the stride, 


Mr. Muybridge notes that with this stride, moving at a 2:24 


upon the ground. The relative time that a horse is on or off | 
the ground is probably dependent upon his length of limb 
and stride, and rate of speed. 

The limit of our space forbids any attempt to 
movements and positions of the four feet throughout the | 
stride, further than to note that the figures from 1 to 6 de- 
pict half a stride, the remaining figures the other half. 

The most careless observer of these figures will not fail to} t 
notice that the conventional figure of a trotting horse in mo-| ' 
tion does not appear in any of them, nor anything like it. 
Before these pictures were taken no artist would have dared | _ 
to draw a horse as a horse really is when in motion, even if | J 
it had been possible for the unaided eye to detect his real | * 
attitude. At first sight an artist will say of many of the| © 
positions that there is absolutely no “motion” at a 


t 


ests of New York alone to assume the expense of keeping 


| commercial relations of the most widely separated parts of | 


whether public sanitation might not be made a national 


|grammar, as generally 


stitch Seamstress. 
Leypoldt should attract a very large share of attention; if 
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them; yet after a little study the conventional idea gives 
way to truth, and every posture becomes instinct with a 
| Sreater motive than the conventional figure of a trotting 
| horse could possibly show. Mr. Muybridge’s ingenious and 
| successful efforts to catch and fix the fleeting attitudes of 
| moving animals thus not only make a notable addition to 
| our stock of positive knowledge, but must also effect a rad 
| ical change in the art of depicting horses in motion. And 
every one interested in the physiology of animal action, not 
less than artists and horse-fanciers, will find the photographs 
of Mr. Muybridge indispensable. 

Our drawings, though admirable and instructive as such, 
are necessarily inferior to the photographs in scope and 
variety of detail; and they lack also that element of indis 
putable accuracy which belongs to the sun pictures. How- 
ever truthful, an artist’s work cannot have the convincing 
force of a photograph 


} 


Six series of cards have been pub 
lished, with from eight to twelve positions each, illustrating 
the single strides of trottin 
horses. 


g, cantering, running, and walking 
They may be had of Muybridge, photographer, 417 
Montgomery St., San Francisco, Cal. 

We would suggest that for popular use the photographs 
should also be mounted on strips for use in the zoetrope. 
By such means it would be possible io see not only the suc 
cessive positions of a trotting or running horse, but also the 
actual motions of the body and legs in passing through the 
different phases of the stride. 

—_>+o>e— 
IMPROVED EDUCATION. 

The reign of cram in primary schooling is seriously 
threatened, and Boston leads the revolt. Henceforth, if 
success attends the effort, the Boston public school teacher 
will teach, not simply hear recitations as heretofore; and 
the pupils will acquire knowledge after the normal method 
of childhood, by being taught, by seeing and thinking, in 
stead of by the memorizing of words from books. Language 
will be taught by talking-lessons with and about pictures, 
plants, animals, everyday life and experience. Oral instruc 
tion will also be given upon form, color, measures, animals 
grouped by habits, vegetables, minerals, hygiene and the 
human body. The metric system will be taught from the 
metric apparatus. No spelling books will be used, the read- 
ing books taking their place. In the grammar grade, 
studied, has been abolished with 
the spelling book. In the stead of parsing and other tech- 
nical work, lessons will be given in composition, in the 
use of capitals, in letter writing and in the arrange- 
ment of sentences. Much of the time formerly devoted to 
geography will be given to natural philosophy and physi- 
ology. Oral instruction will be an important feature of all 
the classes, and in the lowest two it will predominate. In 
the lower classes the subject for oral instruction will be 
natural history, plants from May to November, animals 
from November to May, trades, occupations, common phe 


nomena, stories, anecdotes, mythology, metals and minerals. 
Inthe upper classes, physiology, life in the middle ages, 
biographical and historical sketches, and experiments in 
physics. 

This method labors under one serious, we fear fatal, diffi- 
culty—the teachers will have to know something. Their 
knowledge will have to be real “live” knowledge, not dead 
verbiage; and they will need to know a good deal about the 
natural, social and industrial life that the children come in 
contact with out of doors and at home. Such knowledge is 
not to be gained from books; and it is hard to turn a book 
student into a practical observer. We sincerely hope, how- 
ever, that the teachers of Boston will succeed in their diffi- 
cult task, and demonstrate to the rest of the world the feasi- 
bility of this promising and long needed reform. 


+ oe 
The American Institate Fair. 


The annual exhibition of the American Institute is now 


in complete working order, and offers more than its usual 
array of popular attractions. 
ties are presented, the general character of the display is 
somewhat above the average. 


Though no startling novel- 


Naturally the late advances in methods of generating and 


applying electric energy make their electrical department 
specially prominent, the electric light, the new Wallace and 
Weston motors, Edison’s electric pen and carbon telephone 
being among the chief attractions. 
tion of the Phelps telephone. 


There is also an exhibi 


Some attractive and interesting steam and caloric engines 


are shown in the machinery building, with the usual dis- 
| play of pumps, rock crushers, grinding apparatus, and the 


ike. Light wood-working machinery is well represented, 


the display of iron-working machines being rather meager. 
The exhibition of agricultural machinery and implements is 
good, though not abundant. 
fruit and vegetables. 
follow the | fair share of popular interest. 


The same may be said of the 
The silk looms in operation attract a 
Among sewing machines 
he chief novelty appears to be the Wardwell two-spool lock 
The “ noiseless rails” exhibited by Louis 


hey can silence even a part of the clang of elevated roads 
hey will prove themselves a public benefaction of no mean 


order. 


On the whole we do not know a more instructive and en- 
oyable resort for our citizens han this exhibition, and now 
hat the elevated road makes it more easily accessible than 
ver before, it should excel its previous years’ successes in 


ll in‘ popularity and influence. 


‘we 























THE SPECTROSCOPE IN SOLAR WORK. 

We have hitherto been looking at the sun as spectators, 
and may have begun to get some idea of the changes visible 
there to the telescope on a vast diversified surface, which, to 
the naked eye, is an unaltering white disk. 








NEWTON'S DIA‘:.’ 4M. 


Now, to find out what this great globe 1; sade of we must 
know how to use the spectroscope, though it is impossible 
to give complete information about this instrument in a sin- 
gle article. No such attempt will be made here, and this 
chapter is addressed only to those who are ready to admit to 
themselves a great deal of ignorance even about its funda- 
mental principles. It would be assuming a good deal to say 
positively that even these can be clearly explained to all in 
such space, but the trial may be made, and after this some 
of the more complex forms of the instrument presented. 

To the reader, then, whose mind is in that healthy state 
where existing ignorance is frankly self-acknowledged, we 
will recommend to read with us a little from Sir Isaac New- 
ton’s “‘ Opticks,” the work in which the foundations of our 
present knowledge are laid, and which takes the student 
over the very path of discovery. Many il- 
lustrations from this survive unaltered in 
our modern text books, and in some respects, 
even asa text book, it might replace many 
of its successors with advantage. As the 
first steps by which a Newton enters a new 
field of knowledge must always remain in- 
teresting, we give the first experiment of the 
“‘Opticks” as nearly as may be in his own 
words, and reproduce the rude illustration 
of the early text (edition of 1718): 

“Prop. I. 
** Tights which differ in Oolor, differ also in 
degrees of Refrangibility. 
‘‘THE PROOF BY EXPERIMENTS. 

** Exper. 1. I took a black oblong stiff Pa- 
per, terminated by Parallel sides, and witha 
Perpendicular right Line drawn cross from 
one Side to the other, distinguished it into 
two equal Parts. One of these partsI painted 
with a red colour, and the other with a blue. 

This paper I view’d through a Prism of solid 
Glass whose two Sides through which the 
Light passed to the Eye contained an Angle 
of about sixty degrees: which Angle I call 
the refracting Angle of the Prism. And 
whilst I viewed it, I heid it and the Prism 
before a window in such manner that the 
sides of the paper were parallel to the Prism, and both 
those Sides and the Prism were parallel to the Horizon, and 
the cross line was also parallel to it. Beyond the Prism was 
the Wall of the Chamber under the Window. 

‘* These things being thus ordered, I found that if the re- 
fracting Angle of the Prism be turned upwards, so that the 
Paper may seem to be lifted upwards by the Refrac..on, its 
blue half will be lifted higher by the refraction than its red 
half. But if the refracting angle of the Prism be turned 
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part of an inch broad, made in the Shut of a Window, I 


placed a Glass Prism, whereby the beam of the Sun’s Light 
which came in at that hole might. be refracted upwards to- 
ward the opposite Wall of the Chamber, and there form a 
color Image of the Sun.” 

This colored image, Fig. 19, he goes on to show, would 
have been a circle had the sunlight been of uniform refran- 
gibility. But in fact the refracted image is not a circle, but 
an oblong figure, five times as long as broad, colored red 
below and blue or violet above, and with semicircular 
ends. To give his imterpretation in our own words, he 
finds that the white sunlight really contains all colors. If 
it were blue light only a perfectly round blue image of the 
sun would be formed at B. The prism would, in this case, 
simply throw the image of the blue sun on another part of 
the wall from where it would otherwise fall (as in the first 
experiment), but it would in no way distort that image. If 
the sun were red, a perfectly round red image of it would 
be formed at R, lower down. But the white light really 
contains all colors between these two, and therefore not only 
blue and red, but also green, yellow, and orange circles will 


eye. 











NEWTON’S DIAGRAM. 


be formed, as at g, y, and 0; and not only this, but every shade 
between blue and green, between green and yellow, etc., will 
be represented by a separate circle. The overlapping of in- 
numerable circles then obliterates the circular form, except 








downward, its blue half will be carried something lower 
thereby than its red half. Wherefore in both cases 
the Light which comes from the blue half of the 
Paper through the Prism to the Eye, does in like 
circumstances suffer a greater Refraction than 
the Light which comes from the red half, and 
by consequence is more refrangible.” 

Up to Newton’s time it was supposed that white 
light was the purest thing in nature; that, if 
colored, it was because it was contaminated, and 
that light of any color was bent out of its course 
(that is, refracted) in the same degree by a prism. 
The extremely simple experiment we have just 
cited is, then, of fundamental importance. Sim- 
ple as it is, perhaps none has ever been made in 
optical science of more consequence, for in Newton's hands 
his ‘‘ Proposition I.,” which we have just given, led imme- 
diately to his “‘ Proposition II.,” which we will also cite in 
part; a proposition from the enunciation of which the whole 
of our present kn-wledge of the subject may be said to date, 
and with which begins the progress to which we owe the 
Spectroscope of to-day. 

“Prop. IL 
“* The Light of the Sun consists of Rays differently Refrangible. 
‘(THE PROOF BY EXPERIMENTS. 





“In a, very dark chamber, at a round hole about one third 


at the extreme opposite ends, where the furthest visible 





KIRCHHOFF’S SPECTROSCOPE, 


colors (violet and dark red), having nothing visible beyond 
to overly them, show the semicircles which terminate the 
figure. The breadth of the image is greater than that of the 
hole in the shutter, because the light diverges as it passes 
through the opening. If we want the width of the colored 
band (spectrum) to be the same as that of the hole, we need 
only place a lens behind the prism at a proper distance to 
make such a picture of the hole on the screen if the prism 
were not there, and whatever the shape of the aperture, the 
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the eye and the prism, to make sharp enlarged pictures of 
the slit on the retina; and if one prism is good, two or ever 
four will doubtless be better. [A perfectly single-colored 
image of the slit would not be drawn out by two prisms (0; 
by twenty) any longer than by one, but in practice the blye 
or green formed by passing through a single prism not be 
ing perfectly homogeneous, that is, single colored, the spec- 
trum formed by one prism can always be drawn out further 
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by going through another.] Let us, as a last improvement, 
put a lens (called a collimator) between the slit and the 
prism, to make the rays parallel before they reach the latter, 
and we have the modern spectroscope, with which the reader 
is familiar, at least by engravings, as in Fig. 20. S§ is the 
slit which has replaced the hole in the shutter of Newton’s 
day, P is the prism in the little circular box, B, which re- 
places the darkened room, E is the position of the eye lens, 
L, L/, of the telescope and collimating lenses. 

Now turn toa little larger instrument, where the same 
principles are embodied, as in Fig. 21. It is that with which 
Kirchhoff and Bunsen made their great map of the spectrum, 
published in 1861, together with the discoveries to which we 
shall shortly recur. It will be noticed that the light comes 
through a slit (at 8) from a direction which must be nearly 
behind the back of the observer, who sits looking in at E. 
In fact the four prisms bend the light round till the rays 
almost make a letter U. There is a screw by which the 
width of the slit can be altered, and the position of the ob- 








ends of the spectrum will now reproduce it. Usually the 


YOUNG'S FORM OF SPECTROSCOPE. 


aperture is made, not a circular hole, but a long slit, and 
hence the ordinary spectrum, drawn as a rectangle, being 
made of numberless overlapping images of the rectangular 
slit, and being of course, in this case, terminated with square, 
not circular ends. Now Jet us see how we can improve on 
Newton’s primitive apparatus, for, standing on that great 
man’s shoulders, we can doubtless reach higher than he. 
We do not need to darken a whole room, orto spoil our 
‘‘ window shut” by boring holes in it, and if we take away 
the screen and put the eye there, we shall get all the more 





light. We shall do better yet if we put a telescope between 


serving telescope and of the prisms can be adjusted so that 
the ray enters and leaves each of these at the 
same angie, an important point, which New- 
ton called attention to. But the instrument 
just shown has been far surpassed by others 
made since, in which the light has been bent 
more and more, and the spectrum pulled out 
longer and longer. After bending it into a U, 
it was bent so that the rays traveled through 
more than a semicircle, and the prisms were 
ranged on a horseshoe shaped curve. Beyond 
this it might seem that they could not go, 
without returning on themselves, but there 
have been many ingenious ways for carrying 
the dispersion further. Thus, in the annexed 
illustration, Fig. 22, we may suppose there 
are two rows of prisms, one over the other, 
like first and second story rooms along a 
curved gallery. The light enters through the 
slit in the lower tube, which contains the col- 
limator, passes round the circle nearly to the 
point where it came in, is there reflected up 
and then back, returning on the second story, 
whence it passes into the observing telescope. 
In such a way the light may be sent for- 
ward and back an unlimited number of 
times, but in practice the loss of light and 
other difficulties prevent our going very far 
in this direction, and in some of the most 
powerful instruments recently made the disposition has 
been shown to decrease the number of prisms, and increase 
their size together with that of the collimator and observing 
telescope. 

There is also a form of so called ‘direct vision” 
spectroscope, where the light is caused to go nearly in a 
straight line from the slit tothe eye, but this convenient method 
is not well adapted to powerful instruments. The variety 
even of astronomical spectroscopes, however, is endless, and 
we cannot pretend to indicate more than a few leading 

forms. Let us now recur to the spectrum again 
to see how the instrument is used. It must con- 
stantly be remembered that the spectrum is a 
reproduction of numberless images of the slit, 
if the latter is transmitting light of all colors; 
or that if the light have only a part of the colors 
which might possibly exist in it, images of the 
slit will be lacking where they would have been 
formed had those colors been present. Thus ifI 
(Fig. 23) is the slit, and we suppose a whitish light 
to be made out of twelve absolutely pure colors, 
none of which shaded into the other, as colors 
usually really do, each is sent to its own place 
by the prism, and as it there traces an out- 
line of the slit through which the light enters, we shall have 
twelve distinct images, at 1, the dark spaces between them 
corresponding to the intervals between the colors. If there 
be no such intervals, but the light entering the slit be pure 
white or a compound of every possible tint, there will be no 
place on the screen without its image; the images will oblit- 
erate each other, and we shall have a “‘ continuous spectrum,” 
as at 2,such as it appeared to Newton and to every one 
else down to the early years of thiscentury. In 1814 Fraun- 
hofer, a German who had greatly improved the manufac- 
ture of optical instruments, using an instrument composed 
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<t time, owing to the greater purity and more accurate 
of his prisms and Jenses, a spectrum like that shown 
t 3, Fig. 28, in which certain images of the slit appeared 
> he lacking. Their absence made it look as though dark 
a. i been drawn across the spectrum, and these used to 
be called “ Fraunhofer lines ” from their discoverer. There 
werea good many, but he named the principal ones A, B, 
C.D, etc., after the first letters of the alphabet. Most of 
these fines could be found only in direct or reflected sun- 
ight, though some of them, he discovered, were also in the 
jight from certain stars. A lime light or a piece of white- 
hot iron gave none. It was also discovered that if you salted 
e wick of an alcohol lamp, quite another kind of effect was 
by its flame. Only one image of the slit was 
formed, and the spectrum (a discontinuous spectrum), 4, 
Fig. 23 (which appeared to be in exactly the same part of 
the spectrum as the black line, D, in the sun), was reduced 
to a single yellow line. Brewster observed that new dark 
ines appeared when the sun was near the horizon, but very 
little else was added to our knowledge till the time of Kirch- 
hoff and Bunsen’s “* Memoir,” which was the,most important 
in the history of the subject, and which appeared in the 
«Transactions of the Berlin Academy ” for 1861. 

With the apparatus drawn in Fig. 21, they not only made 
a map of the spectrum of wonderful completeness for the 
time, containing over a thousand lines, but they showed 
what these lines, or rather gaps, in the spectrum were, and 
how they were formed in the sun. Taking the salted wick, 
or, better, the Bunsen burner, in which sodium was burned, 
to give the discontinuous spectrum of one yellow line, 4, 
Fig. 23, they showed that when any very brilliant light, like 
the hme light, was brought behind the flame so as to form a 


Jines hat 


th 
produced 


continuous spectrum the yellow flame would let the blue or 


red components of the bright hight pass through it, but would 
stop out the yellow of its own tint, being transparent to other | 
cradations, but opaque to this. In the spectrum formed by | 
both lights together, the yellow line really exists, nearly | 
unchanged, brighter if anything than before, but surround- 
ed by so much greater brightness that it seemed black by 
comparison. This is a particular case of Kirchhoff’s general 
law that all heated bodies absorb thefsame rays which they 
emit. Kirchhoff showed that not only sodium, but a great 
many other metals behaved in this way, and that a large 
part, at any rate, of the lines in his map were exactly coin- 
cident with those given by iron, barium, magnesium, etc. 
His proof that these metals exist in the sun is the immense 
improbability of such a number of exact coincidences being 
the result of accident. Thus, many hundred coincidences 
exist inthe case of iron, which, burned in electrodes before 
the slit of the spectroscope, gives a discontinuous spectrum 
of many hundred bright lines. Kirchhoff remarks that in | 
a certain portion of the spectrum 60 of these lines were 
found to occupy the same positions with as many dark solar 
ones, and that hence, by a known rule, the probability that 
this is mere chance is at any rate less than (1¢)"; in other 
words, that the chances are more than one million of mil- 
lions of millions agamst its being accident. As he made his | 
dark lines at pleasure in the laboratory by passing an in- 
tenser light from behind, through hot metallic vapors, he | 
concludes that nature proceeds in a like way to like effects, 
in her great laboratory of the sun. The sun, he supposes, in 
other words, to have a solid or liquid nucleus, very hot and 
bright, which emits white light, containing every shade of 
color, and which of itself would give a continuous spectrum; 
but that around this is an atmosphere of cooler though still 
glowing metallic vapors, each of which by itself would give 
a discontinuous spectrum, Each of these vapors, then, gives 
an actually bright image of the slit, which simply appears 
black in the spectrum by contrast with the greater brilliance 
of the background. We now know that it is not necessa- 
Ty to suppose either a liquid or solid background, but with 
this slight emendation Kirchhoff’s theory is still trust- | 
Worthy, 
Since his ‘‘ Memoir” was published we have discovered a 
cood many more substances in the sun’s photosphere. The 
list how embraces aluminum, calcium, cobalt, magnesium, 
iron, zine, barium, chromium, hydrogen, manganese, sodium, 
anda considerable number of whose existence we are less sure, 
ind there are others in the shell of cooler vapors surround- 
ing the White photosphere. When, in a total eclipse, the 
passing moon just hides the body of the sun, and before it 
ane hidden the shell, this shell should, according to our 
theory, forma spectrum of bright lines only, and this is 
= thas been actually observed by Professor Young and 
epee During a second or two, after the moon has hidden 
7 bright background, and before it has covered the revers 
ms oe as it is called, nearly every line in the spectrum is 
mgs uced, standing separately as a colored image of the 
those which ordinarily appear black on a red back- 
| being now crimson, those in the green portion, green, 
on rot beautiful but fleeting sight, which lasts only 
eel Pre In an extremely transparent atmo- 
buns seen this reversing layer (which is merely the 
*’ Portion of the thick stratum called the chromo- 


sphere) a. : 
jaa be seen without an eclipse, and in fact at all 
Imes we 


j 
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chrom S > 
thow osphere through the spectroscope when the telescope 
Vapors 


Would be 


e that in Fig. 20 (but without a collimator), saw for 


* Can see many of the bright lines given from the | here suppose to have an erecting eyepiece. The lower part 
‘of the slit, at E F, is lost to view, being pulled out into the 
ine nee. The chromosphere is always there, but, be- | spectrum along the line C D, which now forms its upper 
 ~smposed chiefly of hot hydrogen and other gases or boundary, and extends right and left far 
these pe: give far less light than the body of the sun, | of the actual engraving. The upper part o 
not hidden, but overpowered by it, as a candle flame | seen like an open window, through which 

beside an electric light. It is easy to see, though | at the chromosphere, now plainly visible. 
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~ : 
(once it has been done) how the spectroscope shows them. beautiful for ™ms (fr om a drawing Dn from nature 18 sup- 
’ take B :8 


merican, 











color, a very beautiful crimson. If an image of the edge of, We have no room to describe how certain lines in the 
the sun is caused to fall on the slit, so that the hydrogen spectrum are known to be formed by absorption in our own 
| ght only enters, this, according to what has been said, | atmosphere, and distinguished from solar ones and we are 
passes through without being spread out or diluted by its obliged to leave untouched the use of our instrument for 
| Passage through me prism, and comes through that to the measuring the velocity of solar storms. 

jeye as strong as where it falls on the slit. The white sun-| Before the chapter is closed, however, we must mention 
light, however, if it enter beside the hydrogen rays, is pulled the latest form of the spectroscope, in which the prism dis 
out into a long spectrum, and being spread, ina large instru- appears altogether. Almost every one has notion’ the octens 
| ment, over many thousand times the surface the other oc- on mother-of-pearl, and any one with a microscope may 
| Cupies, is proportionately diluted. The light which comes have noticed that these are formed by numerous fine nen 
invisibly fine to the naked eye, traced there by the hand of 


| nature. In mathematical optics it is fully explained why 
colors must be caused by the lines, and it occurred to 
Fig 23 Fraunhofer to produce these artificially, drawing lines on 


glass with a diamond by means of a ruling engine and mi- 
crometer screw. In this way he succeeded in producing a 
spectrum so pure that many of the solar lines could be seen 
in it as in that from a prism. 


| ® 








} 


| More recently Mr. Rutherfurd has constructed an engine 
(3) of wonderful accuracy, and has ruled such groups of lines 
on speculum metal with a precision almost beyond belief. 


| Fig. 25 is the full size of the ruled part of one of these, con- 


- eee & 2 taining numerous lines, disposed as in the engraving, but so 


close that over one hundred lie side by side within the thick- 
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ness of one of the lines of the woodcut. The beauty of the 
spectrum it will produce, however, depends much more on 
the accuracy of the spacing, even, than on the fineness, and 


| through an aperture, perhaps a hundredth of an inch wide, it can be shown that, though some lines may be more and 
| has thus been photographed by Mr. Rutherfurd in a picture | S°™¢ less out of place, the mean error of position to pro- 
|ten feet long, every part of which is filled with dark lines, \Cuce the effect they actually do must be less than one 
As there are 120 inches in 10 feet, if we suppose the slit to six-hundred-millionth of an inch, a quantity almost incred- 
be 4s inch wide, the white light has thus been weakened ibly small, small even by comparison with the length of a 
12,000 times; and if it were originally a thousand times | ¥®Y® of light, and far beyond the reach of the most power- 


brighter than the colored ray from the chromosphere, the | f¥! microscope. The microscope ceases to be of any use, in 
act, in detecting the errors of the micrometer screw by 





latter, preserving all its original intensity where it reaches . 
the eye, would now be twelve times as bright as that which | Which they are cut, and these errors can only be tested op- 
was at first so much stronger. Let A BC D E, Fig. 24, be tically by the spectrum formed after the ruling is complete. 


a view of the slit placed so that its upper half, A B C D, is It only remains to add, of this wonder of mechanical skill, 
| that the little plate of metal, which can be hidden in the 


hand, is equal, optically, to the most powerful train of 
prisms yet constructed, and that these ‘‘ gratings,” for most 
researches on the sun, appear to be displacing all older forms 
of the spectroscope. 
=e ti 
Dr. August H,. Petermann, Ph.D., D.D. 

Dr. Petermann, the well known German geographer, suf- 
fered a stroke of apoplexy, September 27, and died at 
Gotha, the same day. The New York 7'ridune sums up his 
scientific labors as follows: 

He was born in 1822 at Bleicherode, near Nordhausen, in 
the Prussian Province of Sarony. He was educated at 
Nordhausen with the view of entering the Church, but, 
showing a decided preference for the study of geography, 


in the image of the chromosphere, its lower, C DE F, in| he was transferred in 1839 to the Royal School at Potsdam, 
‘ ae ‘ of which Professor Berghaus, the eminent scientist, was di- 


that of the sun. In this figure we suppose ourselves to be : nat, A 
standing in front of the instrument, looking at it. Evident-| rector. Here the young student remained six coe oe 
ly only light from outside the sun can pass through the up- | PTvate secretary and librarian to Berghaus, who wae then 
per part of the slit, but from our position we can see nothing engaged on his great “ Physical Atlas. During this time 
but the bright round solar image formed by the telescope. | Petermann became acquainted with many eminent men, in- 
The chromosphere is really there also, but overpowered by cluding Humboldt, for whom in 1841 he crow a map to 
the bright sun, and invisible. Now let us suppose ourselves, illustrate his travels in Central Asia. In 1845, Petermann 


Fig. 25, to look through the spectroscope, A BC D, being | W°2t Edinburgh, where for =e years = assisted * 
the same upper part of the same slit in the same position, K. Johnston in preparing an atlas with English names cor- 


. 6 » — se shin _, | responding to that on which he had been engaged at Pots- 
but greatly magnified by the viewing telescope, which we dam. This work completed, he went to London, where he 
published, in conjunction with the Rev. Thomas Milner, an 
** Atlas of Physical Geography.” He also wrote an account 
| of Central Africa, based on recent explorations. The inter- 
est in penetrating the mysteries of the Dark Continent was 
| very great, and through his exertions Government aid was 
| given to the explorers, Barth, Overweg, and Vogel, of 
| whose progress he kept the public informed through the 
| pages of the Atheneum. He also contributed to the “ En- 
cyclopedia Britannica,” and to the geographical division of 
the English Cyclopedia. 
| In 1854, Petermann became Professor of Geography at 
the University of Gotha, and in 1855 received from that in 
Gottingen the degree of Doctor of Philosophy. He thence- 
|forth resided in Gotha, where he was also employed in 
superintending the large establishment of Justes Perthes, 
the great map publisher. He likewise edited for the same 
house a monthly periodical containing maps, charts, and 
| communications relative to all important discoveries in 
geography. In 1876 Dr. Petermann came to this country 
to see the Exhibition. The Geographical Society held a 
special meeting to receive him, in company with the Emperor 
of Brazil and Dr. Berendt, the Central American ethnolo- 
| gist. His speech on this occasion showed that he was a 
warm friend of this country, which, he observed, was in the 
van of human progress. One of the last incidents of his 
life was to give his views last June, to & newspaper corre- 
spondent, on Arctic explorations, a subject which he had 
studied with unremitting earnestness. He felt certain that 
the North Pole would some day be reached, and was con- 
vinced that the route by Behring’s Straits, or by the eastern 
coast of Greenland, are the ways by which the Pole is to 
be gained. ‘ Now,” he said, “that the Congo and Nile 
bevond the limits | sources have been settled, this is the one great thing to be 
f the slit isthus| done.” In ageneral way Petermann’s services to geograph- 
we are looking | ical science are great and lasting. He codified, as it were, 
One of its many! explorers’ observations, recording with his pencil the 
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mariner’s track in the Arctic seas or the traveler’s pathway 
in the African deserts. Earnest and enlightened, he was in 
sympathy with every enterprise calculated to extend the 
‘ sphere of knowledge and make known the wonders of this 
terrestrial globe. 
—_—_—_—_—— 


Correspondence. 





Bed-bug Spiders. 
To the Editor of the Scientific American : 

Perhaps there are not very many aware of the great util- 
ity of at least one species of the common house spider as a 
destroyer of bed-bugs. The latter became introduced into 
my house (a new one) in a child’s bedstead bought at a sale. 
I tried all possible means to exterminate them, but seeming- 
ly without effect, as they had got into the walls and extended 
to different rooms. One day I noticed what I thought to 
be a very large bed-bug carrying off a very small spider of 
about half itssize. This I was determined to prevent, and 
went with a smal! piece of stick to separate and kill the for- 
mer. They first ran very lively along the floor in opposite 
directions, but to my great surprise I saw the little spider 
wheei around, pursue, seize, and bear off the bug in triumph 
with great ease. A further search revealed one day a spider’s 
web in which hung about half a dozen dead bugs like carcasses 
in a butcher's stall, for the spider, who generally depends on 
his net for securing his prey, had apparently on this occasion 
left it for so precious a morsel. I forthwith gave directions 
that no spider’s web was to be brushed down fora time, 
much preferring the remedy in this case to the bugs; and 
whether it was that the spiders had the best of them I cannot 
say, but the result was that in a little while they became to- 
tally extinct. ‘ 

There is another species of the spider, numerous but very 
seldom seen, which does not make webs, but pounces on its 
prey, and lives in crevices. It is harmless, one of the least 
repugnant looking, but one of the most extraordinarily act- 
ive little customers in the insect creation. If it were found 
that ‘‘ bug” was ‘‘ venison” to that spider, and it could be 
introduced into houses, the former might make their wills. 

London, Canada. H. Tay.or. 

Pocket Life Buoys. 
To the Editor of the Scientific American: 

If you will turn to patent 679, issued to me April 7, 1838, 
you will find described under the above caption your desid- 
eratum, namely, ‘‘ A circlet of waterproof cells, each pro- 
vided with an automatic valve so as to be easily inflated, and 
yet all so independent of each other that the bursting of one 
would not affect the rest,” with the addition of a bellows to 
inflate it, itself forming another air chamber, isolated like- 
wise from the others. 

I took to Charles Goodyear, who had on June 17th pre- 
ceding obtained a patent “for divesting caoutchouc of ad- 
hesive properties,” orders from responsible firms, one in New 
York for 2,000 and another in Philadelphia for 1,000 of this 
‘‘ safety life preserver,” with the assurance of yet another 
in New Orleans for an additional supply. 

Goodyear was even then in the hands of brokers who had 
him mortgaged ahead, and his necessities perhaps caused 
him to fail in delivering a proper article, and to disgust the 
parties by premature drafts upon them. The matter 
therefore was dropped; but I cannot at all doubt that all the 
conditions required in your paper would have been met. As 
a nation is not born in a day, neither is an invention per- 
fected at once 


ly of sothin a materia] that it could be carried in a pocket 
case, and be reliable in the hour of danger by the number of 
independent chambers inflated from the bellows. This lat- 
ter appliance pleased Goodyear much, and he proposed using 
it for his gum elastic bed and other similar articles. 

I had known Charles Goodyear long before, when, in this 
city, he and his father made his patent pitchforks—an in- 
vention that should and could have made him rich had he 
kept toit. I now found them plodding on in the old man- 
ner—the one making rubber cloth in a small frame building 
near Boston, the other with something like the wealth of the 
Indies mentally almost in his grasp—alas! his head could 
produce, but his bands could never reach it. 

J. J. WHITE. 
<> +9 +e 
Labor Saving Farm Machinery. 
To the Editor of the Scientific American : 
It is not always that the poison and antidote come to hand 


together; but the other day the news came along the wire | 


under the ocean that the Communists of the West had de- 
clared against Jabor-saving machines, especially the auto- 
matic binding reaper. About the same time M. Tisserand, 
the Director General of Agriculture, a gentleman who had 
charge of the government farms under the empire, and re- 
tains the same position now by virtue of his thorough ac- 
quaintance with the subject, handed me the inclosed state- 
ment. 


put out and some party worker put in. 
seem to be behind the age. 

The statement is the most compact exemplification of 
what high and systematic farming will do for labor and 
trade; and though it does not include, which I regret, the 
figures of return for labor and money expended, I am in- 


In the Philadelphia City Directory for 1839 | 
a woodcut of the advertiser represents the article in an im- | 
proved form, but my expectation was to furnish it eventual- 


It may be remarked, in passing, what a fearful com- | 
ment it is on republican institutions that he was not at once | 
But these French 


~ as ! 

ormed that the balance sheet on this side is most satisfac- ness of their houses, resulting in the entire absence of dis 
eases such as scarlet fever, diphtheria, and other afflictions x, 
common in this country. The people are of gentle manners 
and particularly kind and careful of their animals. During 
his residence there he never heard a cross word uttered by a 
native, saw no fighting, and heard no profanity. 

—_>+>+—— 

New Inventions, 

An improved Suspension Arm for Sleeping Car Berths 
has been patented by Mr. John R. Fish, of Grand Rapids, 
Mich. The object of this invention is to provide a simp| 
and convenient means for fastening or locking the joints of 
the swinging arms which support the berths in sleeping 
cars, whereby the joint is made rigid after the berth is pre 
pared for use, and the berth is prevented from closing in 
case the car tips over. 

Mr. Hiram Snider, of Plattsville, Ontario, Canada, has 
devised an improved Automatic Weighing Apparatus, which 
may be attached to the delivery spouts of flour mills, for 
the purpose of weighing the grain, flour, bran, and other 
products as they are delivered, and registering the weight. 
By this apparatus the gross product of a quantity of grain 
when ground may be ascertained, or the weight of the flour, 
bran, and middlings may be found separately, and a miller 
can ascertain without trouble the exact yield of a given 
quantity of grain. 

Messrs. James Dunseith and Samuel Crawford, of New 
York City, have patented an improved Water Heating At- 
tachment for Stovepipes, which is so constructed as not to 
interfere with the draught of the stove, while utilizing the 
heat that may be passing off through the pipe for heating 
water, making coffee, or other purposes. 

Mr. Hermann Lingen, of Wheeling, W. Va., has patented 
an improved Measuring Jacket, which is similar in form to 
the body of a frock coat, having its seams united by elastic 
cords, to permit them to open more or less to allow the 

| jacket to conform itself to the shape of the body of the per- 
son being measured. The elastic seam lacing cords are pro- 
vided with hooks, which may be adjusted from one eyelet 
to another. Flaps are placed behind the seams to receive 
chalk marks, and the jacket is provided with suitable pads. 

Messrs. Joseph W. Trudell and Louis 8. Trudell, of Sioux 
City, Iowa, have patented an improved Coupling for con 
necting the parts of the front gear of a wagon in such a way 
that they may play easily upon each other, and at the same 
| time may be held securely in place. 

Mr. Thomas Stumm, of Ada, Ohio, has patented an im- 
proved Washing Machine. This invention relates to certain 
improvements in that class of washing machines covered by 
letters patent granted to the same inventor May 5, 1874, No. 
150,494, and February 16, 1875, No. 159,855. 

An improved Ear Ring Cover has been patented by Mr. 
| Anthony Hessels, of New York City. This invention refers 
to improvements in that class of ear rings in which an outer 
shell or covering is used to inclose a diamond or other valu- 
able stone whenever it is not desired to expose the same to 
view. It consists of a cover or shell having a bottom open 
ling for inserting the diamond or other stone, a slit extend- 
jing from the opening to the top or apex of the shell, and a 
gravity drop plate at the inside for closing the bottom open- 

ing of the shell. 

Mr. Benton Elliott, of Ellsworth, Wis., has patented an 
improved Holder for Strings used in tying packages or bags, 
and for holding shoe strings, so that one at a time may be 
removed from a bunch without snarling those that remain. 

An improved Ore Separator has been patented by Mr 
Emory B. Hastings, of Palmer, Mass. The object of this 

‘invention is to furnish a machine for separating ores, or 
| similar uses, for treating finer and coarser particles with the 
same facility. It may be easily adjusted to operate upon 
different grades, is simple in construction, and easily 
operated. 

Mr. Theodore Miner, of Brooklyn, N. Y., has devised an 
| improved Carbureter, which feeds the naphtha automatically 

to the carbureting chambers as it may be required, and will 
introduce the gas into the warmer part of the carbureting 
chambers and withdraw it from the colder part. 
| Mr. Daniel K. Wertman, of Mount Carmel, Pa., has pat- 

Mr. Handyside’s farm, of Fenton Diern, is similarly man- lented an improved Harness, which consists in a novel ar- 
‘aged, and is of about the same extent. It has about } pota- |rangement of thill straps, a hip strap, and a pad, whereby 
‘toes and turnips, 3 grain, and 3 one and two year old grass; | the weight and pressure are distributed more uniformly over 
‘only 8 acres permanent grass on each. Wages of each farm | the body of the horse, and greater freedom of motion is per- 
| about £1,400, sterling, per annum. Cost of manures, £1,200 | mitted than by the employment of the breeching heretofore 
|to £1,300 per year. in common use. 

A grass farm in Ireland would pay in wages about £30 or} Mr. Thomas C. Smith, of Greenpoint, N. Y., has devised 
£40 a year, giving no employment except to a herdsman jan improved Ice Pitcher, which is so made that as large a 
‘and a boy. piece of ice can pass in through its mouth as its body will 
These farms, and those of Badhoeve in Haarlem-Meer, | hold, and it is provided with a device which will prevent 
| Holland, owned by Mr. Amersfoordt, and the farm of Rath- | the ice from being poured out with the water. 

‘elly in Ireland, owned by Mr. F. Barber, are the model Mr. Joseph M. Kurtz, of Weston, Mo., has recently pat 
| farms of the world. ented an improvement in Glazier’s Square and Rule. This 
| invention consists in a rule having inches and parts of in- 
| Such an account is absolutely unanswerable, except by a| ches marked upon it, and provided with an arm at a right 
| disproof of the figures, which is challenged. |angle, to form a square. The rule or base has an extension 

Epwarp H. Knieut. | slide at one end, which may be clamped in position, and it is 
_also provided with a movable guide, which may be clampe«! 
at any point on the rule, and forms a stop for the glass, while 
Heathen Japan. | the arm of the square serves as a straight edge along whicl: 

Professor Edward L. Morse, who holds a professorship in | the cut is made. 
| the University at Yeddo, a city of 1,000,000 people, is now) An improved Shirt has been patented by Mr. Edward H. 
|in this country. Fle recently delivered a lecture on the 


tory. 

Those who scowl at the employment of machinery and 
scientific method will doubtless approve of the pasture 
farm with its man and a boy at $200 a year; but those who 
wish to see a country prosper may prefer that the same land 
may be cultivated by a method which will pay $7,000 in 
wages, and encourage the importer and manufacturer of 
fertilizers to the tune of $6,000 per annum. 





Statement of high farming in East Lothian, from a visit 
in 1868, when the late Mr. George Hope gave this account 
|of Fenton Barns Farm, 700 imperial acres, or 430 Irish 
acres. 
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Paris, September, 1878. 


| Inglis, of Newtown, N. Y. This shirt has two bosoms or 
manners and customs of that people, in which he alluded to | fronts, that may be readily shifted when desired, so that 
their careful treatment of children, the invariable cleanli-' when one front becomes soiled it may be replaced: by the 
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fords protection to the chest at the most exposed part. If this colored cotton is passed before drying into a bath 


Mr. David H. Thomas, of New York City, has patented | of oil mordant, a part of the yellow color is fixed well 
an improvement in Cooking Ranges, which consists in a) enough to resist simple washing. 
novel arrangement of the flues and ovens; also in a sec-| A weak solution of nitrate of lead likewise fixes the color- 
al swinging grate and a blower or grate cover for broil- | ing matter with an orange shade, in which the influence of 
ioe the red coloring matter may be traced. 
Mr. Henry V. Aiken, of Fishkill Landing, N. Y, has| Cotton previously prepared with an oil mordant exhausts 
patented an improved Pneumatic Gong Pull, which is so | the color bath and dyes up a full orange. This color resists 


tion 


- — 
Besides the advantage of having a clean bosom when | light. A few hours of exposure cause it to fade and even to | city. A small lantern could be so arranged as to throw the 
ecomes soiled, the shirt having this improvement af- | disappear. os q , 


picture of a common watch or chronometer upon a suitable 
white screen in places much frequented at night. The 
movements of the hands would be quite as distinct as those 
of a real clock with a transparent face and a strong light be 
hind it. The project recommends itself to smaller cities 
unable to bear the expense of a costly tower clock with il 
luminated face. 
— Oe 


New Mechanical Inventions, 


constructed that the gong hammer may be operated by 
means of compressed air. It may be used upon vessels, in | 


houses, and in other places where signals are to be given. 
Mr Jerome F. Busey, of Peck’s Mills, Pa., has devised 


be 
thicknesses of iron by one and the same machine, without 
ne 


link 


A WRINELE IN FILING. 

Those who have used slender files have met with the dif 
ficulty that the file bends from the pressure with which it 
must be forced upon the work to make it cut The result is 
that it files the edges of the 
work away, leaving the sur 
face rounding, as shown in 
Fig. 1, in which A A repre- 
sents the operation of filing 
out a narrow keyway, the file 
bending from the pressure, 
as shown, rendering it neces- 


.eessitating the use of several machines for each size of 


light better, but does not wash. 


apply chrysoline in printing. 


A solution of 1 grain per fluid ounce of water, thickened 
an improved Machine for Bending Chain Links, which may | with egg albumen, gives a fine yellow, which, after steam 
adjusted so as to produce links of different sizes and | ing, is sufficiently intense. 


yellow, and there remains merely a dull faded color. 


Washing removes much of the 


Mr. Edmund Golucke, of Crawfordville, Ga., has patent- 


Printing.—After these preliminary trials I endeavored to | ed an improvement in stationary Horse Powers employed for 


driving cotton gin machinery; and it pertains partic ularly 
to the construction of the king post and master wheel and 
their appendages. 

Mr. John W. Donnel, of Muscatine, Iowa, has patented 
an improved Millstone Driver, in which the driving points 


A better result is obtained by printing with precipitates | and the point of suspension are in the same plane and par- 


| containing 62 grains of chrysoline in 31 ozs. of color. I ex- 
| hibit two such precipitates applied with albumen; the one 
| obtained with nitrate of lead, and the other with muriate 


of tin. 


These precipitates were obtained as follows: 1714 fluid 


| ozs. of solution containing 15 grains of chrysoline. 





sary to either make a drift to 
finish the Keyway with or to 
work out the roundness with 
the end of the file only, which 
isa long and tedious job 

To remedy this defect and 
enable the filing to be done 
with full strokes and a maxi 
mum of pressure, the file 
may be grasped as shown in 
Fig. 2. The pressure of the 
forefinger and thumb, being 
exerted in the direction de- 
noted by the respective ar- 
rows, bends the file to asweep 


or curve, causing it to file flat clear across the work, whil« | 


if any particular part only requires to be filed the file may 
be brought to bear against it and short strokes taken. It is 
obvious that in this case the handle end of the file must be 
elevated or depressed to bring the belly of the file to bear 
upon the required spot. J. R. 

ee 
Chrysoline on Cotton. 

The author has been commissioned to examine the appli- 
cations to cotton of a new coloring matter known as chryso- 
line, and which, since March, 1877, has been used in wool 
and silk dyeing. It is the soda salt of benzylated fluores- 
cine, and has been discovered and manufactured by M. 
Fred Reverdin. 

As the inventor has himself in several publications de- 
scribed the chief properties of the new product, and the} 
method of its preparation on the large scale, it will merely 
be necessary to describe here its characteristic reactions. 

This color is soluble in all proportions in water and alco- 
hol. In glycerine diluted with water it is less soluble, and 
in concentrated glycerine it dissolves only with the aid of 
heat. It is insoluble in oils. Essence of turpentine precip- 
itates it from its aqueous solutions. 

Its solutions by reflected light are of a splendid green color, 
but by transmitted light of an orange 

Alkalies promote its solution, while the acids and all the 
metallic salts, except the carbonates, give an orange pre- 
“anes the shade of which varies according to the base of 
the salt, 

Among these precipitates, the most remarkable are those 
given by chloride of tin and nitrate of lead. The latter is 
brightest if we precipitate a cold, weak solution, which has 
Previously been rendered slightly alkaline 

Chrysoline contains two distinct coloring matters—the one 
gives a yellow precipitate with acids and metallic salts, the 
other a red or rose precipitate with salts of lead. 

The latter co!or is not fast; the former is more stable. If 
the precipitate produced by muriate of tin is allowed to set- 
tle, the clear liquid above is of a light orange. If this is 
rendered ammoniacal, and mixed with a weak solution of 
nitrate of lead, it deposits a splendid rose-colored precipitate, 
apparently due to the presence of a certain quantity of 
fosine, which is produced in the manufacture along with 
the yellow color. j 

otton cannot be dyed in a direct manner with chrysoline, 
— receives only a slight rose coloration if previously mor- 
danted with salts of iron or alumina. 
toe it takes a beautiful light rose, the 
thy of chia - 18 scarcely proportionate to the total quan- 

; shrysoline in the dye bath. It is the red coloring 


Matter alone above mentioned which dyes. The whites are 
always stained. 

If ¢ 
grain 


otton is worked in a watery solution of chrysoline, 1 
to the fluid ounce, and dried, it takes a very fine 


orar : le or 
ae shade. This color, which is characteristic of chryso- 





8 not fixed upon the cotton, and is very sensitive to 








A WRINKLE IN FILING. 


allel with the face of the runner. By this construction the 
extra pressure on the skirt of the stone is avoided. The 
driving block is supported on the shoulder of the spindle a 
sufficient distance below the cockeye, so that it may vibrate 
and balance itself easily , 

An improved Hoisting Jack has been patented by Mr. 
Richard O. Keeffe, of Omaha, 
Neb The object of this in- 
vention is to furnish an im- 
proved hoisting jack for rais- 
ing railroad tracks, safes, and 
other heavy bodies that re- 
quire to be taken hold of 
close to the ground or floor, 

Mr. Ramon Verea, of New 
York City, has patented an 
improved Calculating Ma- 








chine. This ingenious ma 
chine is capable of rapidly 
performing addition, subtrac- 
tion, multiplication, and di 
vision. The details of its 
construction cannot be prop- 
erly described without en- 
gravings. 

Mr. William Booth, of 
Newark, N. J., has patented 
an improved Machine for 
Rounding Off the Ends of 


This is slowly precipitated in the cold, with 14 0z. of a Fine Combs, such as are made of celluloid, hard rubber, and 


solution of nitrate of lead, or of tin crystals, containing 3'4 
ozs. per 1% pint. The precipitate is washed twice by de- 
cantation. 51¢ fluid ozs. of this precipitate are thickened 
with 21¢ ozs. of egg albumen. The lead color, though the 
more beautiful, must be given up, as it becomes discolored 
on steaming and exposure to the air. The tin color, on the 
other hand, is of a very fine orange, and is developed by 


steaming, and resists light better. 


The two colors are much degraded and changed in tone 
by a slight soaping. They present then a flesh color, which 


is restored to a yellow by acids. 


There is still a third method of application, that with ar- 
senite of alumina. Upon calico prepared with acetate of 
alumina there is printed a solution of chrysoline, 62 grains 
to 35 fluid ozs., containing the necessary quantity of arsen- 
ite of soda, and thickened with white starch. The results 
| are better as regards solidity, but at the expense of beauty. 

The orange is less intense, more of a yellow shade, and 


wanting in brighiness. It resists washing and light. 


Dyeing.—1 submit some skeins dyed upon the same prin- 


ciples. The results are not much more satisfactory. The 
first skein was mordanted in acetate of alumina, at 5° B., 
steeped in a bath of chrysoline and arsenite of soda, wrung, 
dried, steamed, and washed. A tolerable orange, which 
resists light slightly. 

The second skein, prepared in the same manner, was then 
dyed in a bath containing acetate of alumina and arsenious 
acid dissolved in glycerine. Wring, dry, steam, and wash. 
The tone is much more yellow. 


Caution must be used in this process, as it is difficult to; 


get the threads evenly dyed. 

The third skein was saturated with a solution of chryso- 
line, dried, and passed into nitrate of lead. The result isa 
fine orange, but not solid. 

The fourth skein shows the color fixed with muriate of 
tin, the tone being slightly less red than the foregoing. All 


the shades obtained with chrysoline are rendered yellow by | 


acids, and are restored to their primitive shade by alkalies. 

I have still to relate a fact which has been already re- 
marked with other artificial coloring matters. A yellow 
dyed with bark is considerably heightened by taking it 
through a weak solution of chrysoline, 1 grain to the fluid 
ounce. 

Chrysoline, therefore, cannot be considered applicable to 
cotton where nitroalizarine may be advantageously used in 
its stead. This latter color gives shades more solid, and 
almost as brilliant. 

Chrysoline will find its use for wool and silk, which it 
dyes readily without mordants, and on which it is much 
more solid.-—Société Indust, de Rowen.—Ohemical Review. 
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A Cheap Illuminated Clock, 
Reiniger, ot Stuttgart, proposes an ingenious substitute 
for illuminated tower clocks. It is the use of a magic lan 
so frequently employed for street advertising in this 





tern, 


other material, the machine being adapted for cutting dif 
ferent sizes of combs, and accomplishing its work rapidly 
and accurately. 

Mr. Arthur Sirois, of New York City, has devised an im- 
proved Coupling for the driving belts of heavy machinery, 
and also for the driving cords of lighter machinery, such as 
sewing machines, etc., the coupling admitting of the instant 
connecting or disconnecting of the belts or cords, while tak- 
ing up a small space, so as not to interfere with the driving 
of the pulleys or wheels. 

Mr. William H. Peterson, of Richmond, Ind., has patent- 
ed an improved Double Acting Force Pump, that is of sim- 
ple and compact form, and adapted to be placed at any 
depth in the well, so as to make it non-freezing. 

An improvement in Machines for Cleaning and Polishing 
Coffee has been patented by Mr. Henry Bamberger, of Phila 
delphia, Pa. This invention has reference to an improved 
machine for cleaning coffee of its adhering impurities, dry 
hulls, etc., and imparting to it a smooth and uniform ap- 
pearance, 

Mr. Willie Kniffin, of Yorktown, N. Y., has patented an 
improved Lifting Jack for raising the axles of wagons to 
allow their wheels to be removed, and to raise other heavy 
weights. It is so constructed as to enable a weight to be 
raised by a slight exertion, and will hold the weight sus- 
pended for any length of time. 

Mr. William H. Walsh, of Fort Worth, Texas, has de- 
vised an improved Gin Saw Sharpener, of simple construc- 
tion, by which the teeth of the saws are cut square at the 
inside and pointed at the top, and by which the sharpening 
of all the saws of a cylinder is accumplished quickly and 
perfectly, avoiding the objectionable features of hand 
sharpening. 

Sedgwick M. Wade, of Andover, Ohio, has patented a 
Strap Hinge, composed of two leaves, having flanges and 


| rear tongues, the latter curved to form sockets for the pivot. 


- + Om 
Effect of Gas on Cotton Goods. 

At the last meeting of the Chemical Section of the Philo- 
sophical Society of Glasgow, Dr. William Wallace, gas ex- 
aminer and public analyst for the city of Glasgow, read a 
short paper on the destruction of the color of cotton goods 
by the sulphur in the gas burned in the London warehouses. 
Sulphuric acid, he said, was found in considerable quantity 
in the goods after. being some time exposed, while the same 
articles in the fresh condition were quite free from that acid 


| In some cases the cotton fiber itself was rendered so tender 


as to be perfectly useless. The same thing had been observed 
in the warehouses in several large towns in England, suchas 
Leeds, Manchester, etc., where common coal, containing 
much sulphur, was used as the source of the gas supplied to 


| the consumers, but only toa limited extent. The remedy 
which was recommended by Dr. Wallace was the thorough 
ventilation of the warehouses, so as to insure that the sul- 
phurous and sulphuric acids generated by the burning of the 
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ne Sn a remenenen 
gas might have a sufficiently free escape into the atmosphere. | recting the jet to control it completely without sending mes-| favored with unusual crops, yet it has not been careful in 
He also suggested the free use of lime for whitewashing sages to the engine driver. An engine of this kind forms| their preparation, and consequently they have not yielded 
the walls of the warehouses, so that the acid vapors floating , part of Messrs. Shand, Mason & Co.’s exhibits in the Paris} so high a price as they would have been otherwise entitled 
in the more or less confined air might combine with the lime. | Exhibition. We take our illustration from the Hngineer. to. ail a esl 
He exhibited anumber of specimens of the goods which he — + an? gee 
had examined after they had been sent back by the London Improved Hair Pin. wiper arvana as 
merchants, as damaged, to the manufacturers. Bothincolor| Mr. Edward Kelly, of Baby’s Point, Ontario, Canada, Pexn Y NY.8 4 ‘ O . 
and in strength they were seen to have suffered detriment by | has recently patented an improvement in hair canal oe jo Boe > tae , ctober 19, 1878. 
exposure to gaseous fumes. pins which is clearly shown in the accom- The following calculations are : apted to the latitude of 
So panying engraving. The improvement con- New York city, and are expressed in true or clock time, being 
IMPROVED STEAM FIRE ENGINE. sists in connecting two or more ordinary hair for the date given in the caption when not otherwise stated. 
Our engraving represents one of the improved steam fire | pins by means of an elastic cord of suitable PLANETS. 
engines that have been supplied for the new chief station in length, so that the pins may be inserted on op- M. ee 
the Southwark Bridge road of the Metropolitan Fire Brigade, | posite sides of hair braids with the elastic con- : 6 mo. Neptane recs cig 
London. The object of Captain Shaw in the construction | nection passing over the top. — The cord ena eos ee ae 
ot these machines has been to keep all the parts as light as | contracts and securely holds the pins in place. inet MAGHITODE STARA, BTC. 


possible, consistent with the necessary strength, so as to en- at oe 
able the firemen, with all their apparatus, to be conveyed Large Driving Belts. | 
quickly to a fire. To ascertain the required strength of| At the Paris Exhibition, some fine main 
carriage wheels, etc., Captain Shaw recently instituted a| driving belts, made after Sampson’s patent, are shown by | Aldebaran rises. ... ... 7 87 eve. | Antares sets . 
number of experiments at the vacant ground on the Thames Mr. Edwards, of Manchester, Eng. There is one double os meridian.... .. 337 mo Voge ete oo aioneeetses- 
Embankment, near Blackfriars Bridge, where the engines | belt, 207 feet long, 63 inches wide, which weighs 2,962 Ibs., | Betelgeuse rises 9 29 eve. | veridian .. 
were tried in every possible way, and the information ob-| and is made to transmit 600 indicated horse power. Another a SO, a eno. 
tained by means of these experiments has been employed in | is 184 feet long, 58 inches wide, while a third is 163 feet 
the design of the two engines in question. long and 63 inches wide. These two latter weigh together 
Hitherto the consumption of a considerable quantity of | 4,378 lbs., are without cross joints from end to end, and are 
gas has been found necessary in order to keep up the tem-| intended for a large cotton mill, to drive direct a flywheel 
perature of the water in the boiler. This is now avoided by | 30 feet in diameter, and 10 feet 3 inches on the face. The 
an improvement introduced by Messrs. Shand, Mason & Co., | combined horse power they are made to transmit is 1,000. 
into their inclined water tube boiler, consisting mainly of ——— > oo 
American Cotton at Paris, 
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152 mo. 
5 49 eve, 
038 mo, 











H.M. 
Alpheratz in meridian. ..10 08 eve. | Procyon rises 
Mira (var.) rises. . 882eve. Regulus rises... ........ 
Algol (var.) rises........ - 110 mo, Spica rises 
7stars (Pleiades) rise 618 eve. Arcturus sets 


8 57 eve. 
REMARKS, 

Venus and Mars will be near the moon October 25, Venus 
being 7° and Mars 6° north of the moon. They are in Virgo, 
near the middle of the consteliation, being 5° northwest of 
Spica. Jupiter and Saturn are the only planets visible to the 
naked eye, which are at present favorably situated for obser- 
vation. Jupiter will be at eastern quadrature October 21, be- 
ing then 90° east of the sun. Uranus will be in conjunction 


an increase of the heating surface, the quantity of the water 
remaining the same. By this the time required for raising 


the Paris Exhibition, reports that Memphis not only won 





steam is reduced by between two or three minutes. The 


Colonel Balys, special commissioner from Tennessee to 


with the moon October 21, being about 3° north. 


ANSWERS TO CORRESPONDENTS. 


F. V. Pike.—The amplitudes of the three stars which 


engine is of the makers’ well known single cylinder type | the leading prize for the exhibition of the best bale of cot- 
with bucket and plunger pump. The vertical and rotary | ton, but also received a grand testimonial, the bale which it 
parts are evenly balanced, so that the transverse oscillation | displayed being said to be the best ever raised in the world. 
previously noticeable has been entirely overcome, and the | Its history issomewhat remarkable. At an exhibitionin Mem- 
engine works at high speed with great regularity. The | phis it received the grand prize of $1,000, another first prize 
valve passages in the pump have also been enlarged, and lat the Centennial, a third at Liverpool, still another at a na- 
the steam used more expansively, so that weight for weight | tional fair on the continent of Europe, and now these awards 
the engine is rendered about one third more powerful than | at Paris. The value attached to it by its owner has been 
By these means, and without in- | so great that in transportation abroad it has been in charge 
of a specia] messenger. It was finally bought by the largest 
spinner of lace goods in Paris to be kept as a souvenir. At 
water to be thrown to the increased height required by the | the Philadelphia exhibition the Fiji Islanders carried away 
great extension of lofty buildings in London. A novel form | the prize for long staple cotton, but at Paris this year they 
of self-acting by-pass has been adopted, which can be ad-| gracefully yielded to Memphis. That Egyptian cotton, long 
justed so that the whole or any part of the water pumped is | staple, is to a certain extent competing with our sea island 
returned to the suction chamber, enabling the fireman di-| cotton is attributed to the fact that while the South has been 


have been added to the above list since the amplitudes were 
published are: Fomalhaut, 41° 41m. 30 sec.—; Deneb, 68° 
30m. 20 sec.+; Mira, 4° 39m. 57 sec.—. Jupiter retrograded 
from May 25 to September 22. Inquirer.—We have never 
witnessed an eclipse of one of Jupiter’s satellites by another, 
and do not think such a phenomenon has ever been recorded, 


though it is possible. 





Two Crops of Silk a Year, 

Touching the reported improvement in the breeding of 
silkworms, whereby two broods a year are raised, Mr. J. 
J. Hessler, of Reading, Pa., informs us that it is an old 
practice, at least one that he has followed for many years. 
He has been in the business from childhood, he writes, and 
has always raised two yields in a year without any trouble. 


those previously in use. 
creasing the weight of the boiler, the area of the steam cyl- 
inder has been largely added to, so as to enable a jet of 





o 


= : —_ 


IMPROVED STEAM FIRE ENGINE. 








OcroBER 19, 1878.]} 


Stientific American. 247 





SS eee 
—————————__— 


~~ HAIRY PREHENSILE-TAILED PORCUPINE. 

The brightest, and prettiest, and by far the pleasantest of 
,]] of the places of resort within cab-fare radius, in London, 
: theast corner of Regent’s Park. There are the 
js the nor 

slogical Society’s Gardens, where may be found a collec- 
on which, in some departments, is unsurpassed. This col- 
not is continually being enlarged and improved. ; 

Our illustration represents some interesting little animals 
that have lately made their appearance. The 
hairy porcupine with the prehensile tail, the 
tree porcupine of Brazil, whose Latin name 
ig Sphingurus villosus, was obtained by pur- 
chase in March, 1877; but she gave birth to 

youngster on July 9 of this year, and our 
engraving represents both mother and child. 
They have a lodging at present in the house 
nelonging to the small mammalia, on the east 
sideof the gardens; but the parent is apt to run 
up to the very top of the bough placed aslant 
in acorner, 80 as almost to hide herself be- 
neath the roof. She is between a large rat 
andasmall rabbit in size, and of a grayish- 
prown color; the tail is very useful, awake 
or asleep, for holding on to trees. 

We take our illustration from the London 
~ 0 oe 

Fish Culture in Sew York, 

The New York Commission of Fisheries 
report that more than three millions of shad 
fry were turned loose in the Hudson Riv- 
er, ove million eight hundred thousand 
young salmon trout were distributed, and of 
the brook trout—the species in respect of 
which the burden of effort has been expended 
and the maximum of success in hatching 
reached—an immense number were hatched 
and placed in the various waters of the State. 
The orders for this succulent and gamesome 
fish far exceed the supply, and if even a small 
number reach maturity there is no reason why 
our larger trout streams should not recover 
the reputation which they had before they were depleted by 
the increase of our scientific anglers. The Commission are 
now occupied with new branches of fish culture of such a 
character as the supply of insect food for the finny gour- 
mands and the crossing of breeds, all of which goes to 
prove that ere long the culture of fish will reach the point 
already attained in the propagation of animals, fruits, and 
plants. The Commission consists of ex-Governor Horatio 
Seymour, Mr. Edward M. Smith, and Mr. Robert B. Roose- 
velt. 

Ba 
GOLDEN BIRD OF PARADISE. 

It is hardly possible to conceive a more singular arrange- 
ment of plumage than is presented in the 
Golden Bird of Paradise, although in many 
species there is something so remarkable and 
unexpected that we believe the extreme of 
uniqueness to have been reached until we 
come across another species which equally 
raises our wonder and admiration. 

In this species six long slender shafts start 
from the head, three on each side, bare for 
the greater part of their length, and fur- 
nished with a little patch of web at their ex- 
tremities. These curious shafts are movable, 
as the bird possesses the power of raising 
them so as to stand out horizontally on each 
side of the head, or of permitting them to 
hang loosely down the sides of the neck. The 
flanks are decorated with massive plumes of 
jetty black, that are also capable of being 
raised or lowered at the pleasure of the bird, 
and that fall over the wings and tail so as 
hearly to conceal them. 

The general color of this curious species is 
deep velvety-black, changing into gray on the 
‘op of the head, and into the richest change 
able golden green on the back of the neck. 
The throat is most gorgeous in the sunshine, 
being covered with scale-like feathers of glit- 
‘ering green edged with gold. The feathers 
of the tail are also velvet-like, and some of 
the shafts are long and filamentous. The to- 
‘al length of this bird is rather under a foot. 

We take our illustration from Wood’s “Na- 
tural History.” 

a_i) 

A Destructive American White Ant. 
: 1 mepenieas of the Gardener's Month- 
chit sent specimens and de- 
alee, bs white ant, which he found not 
‘ies Sonal his geranium plants but even 
‘a noe a his pine plant stakes, the sub- 
eee saan to Rev. H. McCook, an em- 
poe Snanatl This gentleman reports that the insect is 
enn . ermes Aavipes, which abounds everywhere in | 
by nan 0 Philadelphia. He says: ‘‘I have traced them 
heen Some time last winter I made a statement con- 
sPetlnens of insects before the Academy, and exhibited the 
bali a their work from my collection of insect archi- 

ey were taken from the fence of agentleman in 











Delaware county. The surface of the wood was literally Castor O11 Plant. 
riddled by the termites, They love decayed wood, under Originally a native of Asia, the castor oil plant is now 
which they rest, and on which they feed. They also live naturalized in Africa, America, and the south of Europe 
under stones. This plant has been known from the remotest ages; its seeds 
“They have not been of great damage here as yet, | have been found in some Egyptian sarcophagi, supposed to 
but the possibility of such an increase of the insects as to| have been at least 4,(°0 years old. It is singular that the 
make them pests is at least worth thinking about. Dr. | oil expressed from its seeds should have been used by the 
Leidy has recently made some interesting discoveries of the | ancients, including the Jews, as one of their pleasantest oils 
for burning, and for several domestic uses, 
though its medicinal virtues were unknown. 
The modern Jews of London use this oi) by 
the name of oil of kiki for their Sabbath 
lamps, it being one of the five kinds of oil 
their traditions allow them to burn on such 








occasions. 

In some parts of Europe this shrub is not 
more than three or four feet high, yet in its 
native country it is a perennial, fifteen or 
twenty feet high, witha thick stem. In cold 
climates it becomes an annual, though there 
are many other instances of perennial plants 
becoming annuals by change of climate. The 
rapid growth of the plant is illustrated by an 
instance reported in Tennessee. A castor 
bean was planted in May, in a garden in 
Memphis, and in November it had grown to 
the height of twenty-three feet, with a spread 
of foliage fifteen feet in diameter. The trunk, 
ten inches above ground, was eighteen inches 
in circumference. The castor oil plant is ex- 
tensively cultivated all over India. The plant 
is cultivated at Lucknow as a mixed crop. It 
is sown in June by almost all the villagers, 
principally for their own use for purposes of 
illumination. There are 67,000 acres under 
castor oil in the Madras Presidency. The 
manufacture of castor oil is actively carried 
on in the United States, especially at St. Louis, 


ZZ - - _= 
: sa SS La ae the beans being largely produced in Southern 
Illinois. In 1875, official returns give 24,145 
HAIRY PREHENSILE-TAILED PORCUPINE. acres under this culture in Kansas, producing 


861,386 bushels of seed. In Iowa it has been 


parasite life within their abdomens—a wonderful revelation. | found a profitable crop, the yield being fifteen to (wenty- 
Termes flavipes is not a true ant, but belongs to the Neurop- | five bushels of seed per acre. 
tera.” The ground is prepared, saysthe Boston Cultirator, as for 
ee et i a other crops, and the seeds are planted much in the manner 
Phosphorus a Cure for Sciatica. of those of Indian corn, with the exception that there is but 
It is not ordinarily wise to try remedies for effecting cures | one seed put into each hill, and that at every fourth row a 
which one finds in the newspapers. But where the ingre- | space is left to admit of the passage of a team for the pur 
dients are such that no harm can arise from their trial, and | pose of gathering the crop. The ripening commences in 
the source from which the prescription emanates is likely to | August. About twenty bushels from an acre of ground is 
be reliable, the afflicted will gladly try almost any‘remedy | considered a fair yield. The oil is obtained from the seed 
recommended. by expression, by boiling with water, or by the agency of 
Dr. Volquardsen reports in Schmidt’s Dictionary and the | alcohol. Nearly all that is consumed in England is obtained 


Pesth Medico-Chirurg. Presse, both good authorities, from | by expression. In this country the seeds, cleansed from the 
dust and fragments of the capsules, are sub- 


mitted to a gentle heat, not greater than can 
be borne by the hand, which is intended to 
render the oil more fluid, and therefore more 
easily expressed. The whitish oily liquid thus 
obtained is boiled with a large quantity of 

vater, and the impurities skimmed off as they 
rise to the surface. The water dissolves the 
mucilage and starch, and the albumen is coag- 
ulated by the heat, forming a layer between 
the oil and water. The clear oil is then re- 
moved and boiled with a very small quantity 
of water, the effect of which is to clarify the 
oil and get rid of the volatile acid matter. 
Great care is necessary not to carry the heat 
too far, as the oil would thus acquire a brown- 
ish color and acid taste. 

In the West Indies the oil is obtained by 
decoction, but none of it appears in this coun- 
try. In Calcutta the fruit is shelled by wo- 
men, the seeds crushed between rollers, then 
placed in hempen cloths and pressed in the 
ordinary screw or hydraulic press. The oil 
thus obtained is afterward heated with water 
in a tin boiler until the water boils, by which 
means the mucilage and albumen are sepa- 
rated. The oil is then strained through flan- 
nel and put into canisters. Two principal 
kinds of castor seeds are known, the Jarge 
and the small, the latter yielding the most 
oil. The best East Indian castor oil is sold 
in London as “‘cold drawn.” In some parts 
of Europe castor oil has been extracted from 
the seeds by alcohol, but the process is more 
expensive and yields an inferior article. Cas- 
tor oil is purified by decantation and filtra- 
tion, and bleached by exposure to sunlight. 

el EP 
Cat-Taill Down. 

M. Bien calls attention, in the Répertoire 
GOLDEN BIRD OF PARADISE. de Pharmacie, to the decided healing properties 
of an application of the down of the common cat-tail flag 
Typha latifolia) to wounds, particularly to burns and scalde. 
It is only necessary to puncture the vesicles, to cover 
them with a dense layer of the down, and to lIcave this 
until it drops off. The plant isa common one and well 
known to everybody; the remedy may therefore be readily 
tested. 











which the London Medical Record copies, a case of sciatica 
which lasted for two years and defied all treatment. He 
then arrived at the idea of trying the internal use of phos- 
phorus, which he prescribed in does of fifteen milligrammes 
(about one fourth of a grain) three times a day. Three 
davs sufficed to obtain a marked improvement, and three | 


weeks brought a complete cure. 
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MECHANICAL EXHIBITION AT BOSTON. Among the smaller machines at the Exhibition is an in- 
One of the good features observable at this exposition of | genious type writer exhibited by Fairbanks, Brown & Co., 
the indusirial arts is that nearly all the machines in the ma-| of New York and Boston. It is intended for use by report- 
chinery department are in motion. This allows the specific ers, editors, authors, copyists, merchants, and professional 
work accomplished by each, the modus operandi, to be read- | men. Writing with this machine is done by means of keys, 
ily ascertained and understood. Among these machines are | which are compactly arranged in four rows of eleven each, | 
several that have been already fully described in this journal, | and may be operated by any finger of either hand. On each 
as the Buckeye Steam Engine, the Brown Caloric Engine, key is plainly printed the letter or character it represents. By | 
Worthington’s Duplex Engine Pumps, Brainerd’s Milling | depressing any key, the corresponding letter is printed on | 
Machines, the Allen Steam Engine Governor, the Chase | the paper. The “action” is fully as rapid and easy as that 
Steam Engine Governor, etc.; but there are others in opera- of the piano, The alphabet, numerals, and all necessary 
tion having improvements that are ingenious and valuable. characters for punctuation, italicizing, and reference, are 
We refer more particularly to Kidder’s Printing Presses, | made by it. It is easily adjustable to any desired spacing | 
Dooley’s Paper Cutter, the Morse Diamond Cutting Machine, | between lines. The improvements in this little useful ma- 
Leather Splitting Machine, L. J. Wing’s Improved Rotary | chine are numerous, and its construction is different from 
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| ail, in spite of the circumstance that the Germans are flood. 


ing the market with an inferior article bearing American 
makers’ trade marks. American clocks sell well. Amer. 
ican furniture can be found throughout the greater part 
of South America. Complaints of its frailty, however, are 
too frequent. Lard and flour are staple articles, and are 
sold largely. American butter lacks keeping qualities, and 
is therefore unsalable. 


—ew ewe 
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Some Benefits of the Hard Times, 
Commissioner Williamson, of the General Land Office, 
has prepared a comparative statement of the disposal of 
public lands during the fiscal years ending June 30, 1877, 
and June 30, 1878, which shows a general movement West- 
ward during the past year from regions of the East. In 
nearly all the prominent Eastern cities societies of emigra- 





Engine, Wiswall’s Torrent Rotary Pumps, and many wood- 
working machines. 

There is an unusually fine exhibit of steam, water, and 
gas valves by the Chapman Valve Co., of Boston. The Chap- 
man valves have come prominently before the public during 
the past five vears. They possess features which are of 
special interest to all persons using valves, and particularly 
to those who have found difficulty in procuring a valve that 
would remain tight under the various conditions to which 
valves are subjected. This company claim to produce a 
valve that will remain tight permanently when used for hot 
or cold water, gas or steam, and substantiate their claim by 
giving a guarantee with every valve. These valves are made 
with a hollow plug, and have a seat of Babbitt or soft metal 
instead of hard metal. The seat is cast into dovetail recesses 
in the body of the valve around the inlet and outlet openings 
after the plug is placed in position, and forms a perfect seat 
without grinding. The process of forming the seat is very 
ingenious, and originated with the manufacturers. These 
valves are, we are informed, proved at 300 pounds pressure 


all other machines of this class. The advantages claimed 
for it are beautiful legibility, rapidity of action, and ease of 
operation. The average speed of a pen in ordinary writing 
is from twelve to twenty-four words per minute. The aver- 
age speed of the type writer is from forty to seventy-five 
words per minute, that is, where a single copy only is de- 
sired, but as any number of copies from two to twenty can 
be made at the same time, it follows that with this type 
writer, and a good operator to use it, from three to twenty 
hours’ work can be done in one hour. Three different kinds 
of type can be used in the machine. 

In the evening the main hall of the building is lighted up 
in a brilliant manner by the Brush and the Wallace-Farmer 
electric lights. Of the former there are two No. 5 current 
machines, each operating four lamps, of 8,000 candle power 
each, or equal to 200 five-foot gas burners. The machines 
are operated by a steam engine, and absorb while in action 
about fourteen horse power. The lamps in use are adapted 
to burn about thirteen inches of carbon without adjust- 
ment, and the carbons last six to seven hours. At the end 











per square inch. In the case of steam valves, with which 
there is so much trouble, this company guarantee that every 
valve obtained from them shall remain tight for the space of 
one year under 150 pounds steam pressure. The workman- | 
ship and finish of these valves is very superior. The hydrant | 
by the same company is known as a gate hydrant, and the 
claim made for the valves-extends with equal force to it. 
The Boston Blower Co. exhibit a ‘‘ Lightning Grinder,” 
which was patented November 24, 1874, and improved 1878. 
This machine is for the purpose of grinding mower and 
reaper knives. It will grind a uniform bevel from the points 
to the very base of the sections. It will grind out notches 
and uneven places. It can be operated by one person. By 
taking off the knife holder, which is held by two screws, at- 
taching a standard and platform rest, and putting on a larger 
wheel, the machine becomes an emery wheel grinder, which 
will sharpen, point or polish plows, cultivator teeth, shovels, 
mill picks, axes, and all tools used on a farm or in a shop. 


| 


of this time new carbons may be placed in the lamp in afew 
seconds without serious interruption of the light. The light 
produced is a pure white light, like that of the sun. It is 
very steady, and delicate shades of colors may be detected 
as well by its use as by sunlight. Another peculiarity of 
electric light is that it produces very little heat, and gives 
off an inappreciable amount of non-respirable gases. An 
equal amount of gaslight produces nearly two hundred 
times as much heat and about the same proportion of non- 
respirable gases. The healthfulness of electric light is 
therefore a great point in its favor, as compared with any 
other artificial light, and there is no danger of fire or explo- 
sion in its use. The steadiness of the light produced by the 
Brush apparatus is noticeable. 
Se ene 
AMERICAN GOODS IN BRAZIL. 

In a long and somewhat rambling commentary on the 

markets of Brazil, a correspondent of the Hvening Post, 





It is excellent as a cross-cut saw gummer. The emery 
wheels make 2,000 revolutions per minute. The same com- 


writing from Rio de Janeiro, mentions some things worth 
heeding by those who intend to send goods thither. 


Fol- 


tion have been engaged in forming colonies from among 
| mechanics and unemployed laborers with a view of settling 
| them by companies or colonies on the rich lands of the West, 
and thus relieving the cities of their superfluous and idle 
| population. As Commissioner Williamson says, all this is 
certainly the good that has come from the evil of hard times. 
The mechanics, instead of sitting down to groan over the 
dullness of business prospects, have packed up their fami- 
lies and gone where work will bring an honest return. 
Taking Dakota, Kansas, Minnesota and Nebraska, the 
comparative statement of the disposal of lands during the 
above periods shows how vastly the emigration has in- 
creased. Lands are disposed of by cash purchase, by home- 
stead settlement, for timber culture, and by warrant and 
scrip location; four different methods, and the records of 
each are preserved separately in archives of the General 
Land Office at Washington. For Dakota the figures are: 
1877. 1878. 
.- 20,336°62 acres. 74,940°93 acres. 
. -123,869°82 acres. 804,298°66 acres. 
68,188°92 acres. 570,224.34 acres. 


5,983.04 acres. 


The table shows an increase of 1,243,423°53 acres in one 
fiscal year. Thesame figuring for Kansas shows an increase 
of 1,356,478°68 acres; for Minnesota, 761,356°10 acres; and for 
Nebraska, 363,268°98 acres; making a grand total in these 
four localities alone of 3,724,572°29 acres. Reports show 
that this business is going on, and that the settlers are doing 
well. The New York Tribune says that the colonies that 
went to Kansas and Dakota from New York, through the 
instrumentality of John Kelly, about 4,000 strong, and those 
that went from Baltimore and Philadelphia, Indianapolis 
and Boston, are prospering beyond their expectations. 

a 
Autumn Suggestions. 

Very decided changes in temperature come about at this 
season, and often without warning. Fresh, cool days are 
followed by others warm and moist. The Philadelphia Led- 


Homestead 
Timber culture 


Warrant and scrip loca- 
i 12,346 °80 acres. 





pany exhibit, on the interchangeable plan, fan blowers, some | lowing the list of articles forming the cargo of the pioneer | ger tells its readers that it is unhealthy to shiver, and not 
of which are in operation, for cupola furnaces and forges, | steamer, the writer notes that drugs are not likely to gain a either pleasant or salutary to sit about while under the sen- 
puddling and heating furnaces, steam boilers, etc., and also | large sale. There is a decided preference for French goods, sation of even slight cold. Housekeepers should take care 
some exhaust fans for removing shavings from wood work- | while the experience of the English in supplying the East | that some apartment in their dwellings is sufficiently warmed 


ing machinery and dust from sand and emery wheels. 
exhaust fans can also be used for ventilation, refrigerating, 
etc. 

Hill, Clarke & Co., of Boston, have a fine exhibit of ma- | 
chinery, consisting of Flather’s Hollow Spindle Engine | 
Lathe, with turret head in place of tail stock and other tools. 
Their ‘‘Concord Buzz Planer” is a very meritorious ma- | 


chine. The shape of the frame is such that any irregularity | superior penetrating power. 


The tables are it is difficult to compete in cheapness with articles of Eng- 


in the floor will not cause a twist or spring, thereby cramp- 
ing the tables or throwing them out of line. 
both movable and quickly adjusted by the use of one hand- 


advantage over new rivals. Books will meet with only a 
limited demand. For rice machinery the prospect is poor, 
since the cultivation of rice is dying out. Mule shoes are 
subject to heavy duties, and can scarcely compete success- 
fully. For cut nails there is no market, the French wire 
nails being preferred, though more costly, owing to their 
Cotton drills should meet with 
alarge sale. So, ultimately, with iron machinery, though 


lish and Belgian make. There is, too, a prejudice against 


wheel at each end of the machine; and while being raised American machinery, owing to its lightness and seeming 
or lowered the edge of the table will keep at equal distance | delicacy, which will have to be overcome. Our wood-work- 
from the cutting edge of the cylinder, thus giving the | ing machines are often found to be too light for the hard, 
smallest possible amount of opening from the cutters when | tough woods of Brazil. American boots should succeed. 
gauged for work. Their patent adjustable rest or guide is| The market, however, is not so large as the population of 
also attached to the machine, and by simply turning one the country would suggest, the great mass of laborers, Por- 
serew it can be set for any bevel, or if desired it can easily | tuguese, and negroes going barefoot or wearing wooden- 
be removed from the tables. On the front edge of the back | soled shoes. We are inclined to think that this custom will 
table there is a rabbeting groove by the use of which, in not hold out long against cheap and durable shoes of leather. 
connection with the rest, rabbeting can be done any depth Our printing presses are found to be so superior to those of 
from 1-16th to 14 inch, and any width desired. the French, that they are sure to compete successfully. 
A new device which remedies a great railroad nuisance is | Small printing offices are numerous, and although they are 
the noiseless locomotive safety valve invented by Mr. Henry able to command only small and cheap presses, it is to these 
G. Ashton, of the Ashton Valve Company, of Boston. The rather than to the few large establishments that our press 
object of the invention is to overcome the nuisance of the | makers and type founders should pay special attention. The 
sudden bursting out of steam when a locomotive is moving | market for sewing machines is good, but it will be up-hill 
or standing still. The high pressure of steam in a locomo- | work to conquer the prejudice of the people for a long-es- 
tive boiler finds vent at the inconceivable velocity of 1,600 feet tablished American machine of Glasgow make. 
per second through the safety valve. The steam strikes the} American kitchen ware and cutlery are slowly winning 
air with this force, and the problem has been how to avoid favor. In miscellaneous hardware the trade is yet small, 


a noise proportionate to that force. This noiseless safety 
valve operates so that no steam is either seen or heard, by 
simply conducting the escaping steam through a pipe into 
the tender of the locomotive, where it is used to heat the 
feed water, which is then pumped warm, instead of cold, 
into the boiler. Thus all the steam that was blown into the 
air (with a noise) and wasted is utilized silently, and the pub- 
lic now has, or may have, in respect to a safety valve, a 
noiseless locomotive. 

There is a series of inventions connected with these 


noiseless safety valves covered by eight patents owned by | satisfaction. American type stands high, notwithstanding | glad of the opportunity. 


the Ashton Valve Company, who are applying their valves 
quite extensively on locomotives of different railroads. 


owing to the cheapness of European products and the pop- 
ular prejudice against the lightness of American articles. 
Hats, if cheap enough, will command a large sale. In the 
cities the tall, uncomfortable silk hat is almost universally 
/worn. American rifles and pistols are too good for the mar- 
| ket. The Brazilian is very little addicted to the use of fire- 
‘arms, and is satisfied with the cheap trash supplied by Bel- 
'gium. The market for printing paper is not promising, the 
‘cheap English and Belgian papers being generally used. 
Our printer’s ink is meeting with ready sale and gives good 


its greater cost, owing to its toughness and finish. Ameri- 
can axes are unexcelled, and are selling in every part of Bra- 


The | Indies and other tropical markets gives them a very decided | by stove or range or furnace to be comfortable. Health, no 


less than personal satisfaction, is involved in this matter. 
| The slight ailments and occasional serious diseases which 
mark the change of season arise usually from inattention to 
the warnings which the body gives in its protests to dis- 
comfort. It is said by some to be heroic and hardy to en- 
dure the preliminary touches of winter. But it may be that 
the hero or heroine is simply indolent, and afraid of the 
labor or care involved by going into winter quarters. 

The trees retain their foliagein luxuriant green, and all 
+ vegetation isvery rank. This late verdure is beautiful, but, 
like many beautiful things, treacherous. Trees may have 
malaria lurking about them, more especially when the heat 
of noon is in wide contrast to the cold of midnight. Na- 
| ture’s chemical processes of the kind that are injurious to 
the human constitution are accelerated in autumn. As in 
| the laboratory the manipulations of the operator give off 
gases, so in nature the combinations and changes which are 
| constantly going on affect the wider circle of that grand la- 
| boratory, the world which we inhabit. The housekeeper 
| must guard against these influences. The sunlight must be 
admitted to dwellings—the midnight it is well enough to 
keep out, except so far as to provide ventilation. Philoso- 
'phers tell us of the “storing of heat.” A simple test and 
proof of this theory is in the warming of the house by the 
cheerful sun, and the storing of the heat by preventing its 
escape as the decline of day weakens the warming rays. 

Another seasonable hint is in order, in which the fire brig 
ade and the insurance companies are also interested. The 
heating apparatus of every building, whether used for 
dwelling or for business purposes, should be thoroughly ex- 
amined and put in complete repair. 
the summer, and flues become choked. Hence, from the 
neglect of precaution, cold weather is ushered in by fire 
alarms, and the report of casualties ranges from slight up 
to serious conflagrations. Now is the time for the house- 
keeper’s tour of inspection over the premises (with a glance 
at the coal-bin, if that is not already filled). All these prep- 
arations may be conducted leisurely and comfortably at 
this time, with no interruption from cold hands. And if 
mechanics are needed, they will come for the calling, and be 
A month hence, when the cry is 
universal, you might as well call “ spirits from the vasty 
deep” as invoke the stove dealer and the plumber. 


Metal corrodes during 














ie . . . 
OcTOBER 19, 1878] Stientific American. 240 
— ——— 
ay nt aioe elk aa Tobacco to the amount of 55,000 pounds was exported | ries large quantities. The principal articles of export are 
\merican enterprise in the struggle ‘or supremacy in the | as early as 1621. Since 1790 we have sent abroad 9,529,123 | the mechanical or ‘‘clock-work” and the steam toys, but 
world’s market has been handicapped by six ecrsous draw- hogsheads, equal to 13,000,000,000 pounds. To transport | there are also large shipments of tin and wooden toys most 
hacks. These are, lack of nee of transportation, high this vast product would, it is estimated, require 19,058 ships, of which class were formerly exported from England or 
rates of interest on capital, high rates of marine insurance, | carrying 500 hogsheads each, or a yearly average of 216 Germany. Wood is much cheaper in America than in 
carelessness in packing, waste of material in manufacturing, vessels of that capacity. Will somebody put that in his Europe, and machines work faster than hands 
and an omission vad make concessions to the local prejudices | pipe and smoke it? ' : Very few mechanical toys are now aported, and only the 
of outside barbarians. | Last year, according to the official report of the Commis- finer French and Austrian work for show-pieces in windows. 
A good time will probably come when these will all be | sioner of the Internal Revenue, a greater quantity of manu- American ingenuity has also multiplied the varieties of 
removed, and then adieu to Communism, pauperism, half- | factured tobacco, and more cigars and cigarettes, were re- mechanical toys, and the American manufacturers of the 
time, over-production, and all the cther real or imaginary evils moved directly from the manufactories for exportation than | clock mechanism have met all overtures for the purchase of 
of the day. Kearney will become a bloated bondholder, | during any previous year of which an account has been | the detached works by European dealers by demanding prices 
Schwab will own a brewery and supply beer to the Bavari- | kept by the Internal Revenue Office. The excessin tobacco which are practically prohibitory. 
ans. Chinese cheap labor will be welcomed by its whilom over the year preceding was nearly 3,000,000 pounds. Of In May last a firm of German brewers sent a cask of Ameri- 
opponents turned manufacturers, greenbacks will advance the total amount, England takes over 1,000,000 pounds; can lager beer to Count Bismarck, and in due time received a 
to a premium, gold will be a nuisance, subsidies to steam- | Australia comes next, Germany next, and the United States letter from him through the German Consul thanking them 
ship lines will be regarded with contempt, and many other of Colombia next. There is scarcely any spot in the civil- Since the reception of the letter the firm have received sev- 
equally incredible things from the present point of view ized world to which we do not export ‘our manufactured eral orders from German houses for samples of Jager beer, 
will come to pass. ; tobacco direct. and the head of the concern has sailed for Europe to make 
Meantime, Yankee Pluck, even with all the odds above In Germany the clippings or refuse of the cigars made in arrangements for its regular export. 
mentioned against it, is making a gallant race, and is fast this country have recently found a profitable market at from; The Englishman has long had American turkeys regularly 
closing upon its antagonists. This is especially true of the two to five cents per pound. Formerly these clippings were at Christmas, and he likes them. In January last a famous 
past few years—since 1875. allowed toaccumulatein American manufactories for months English house sent an agent to this country with orders to 
Taking the figures of 1875-6-7 as a basis, we have advanced until some speculator happened along and took the lot for a ship regularly every week fifty barrels of the finest quail, 
at the rate of £6,000,000 in two years. Our exports to-day are song. Now agents have been sent out through Canada to prairie hens, grouse, woodcock, wild turkeys, canvas-back 
more than double those of 1860, in which year there was a buy up all they can find, with a view to shipping it to ducks, and other American game that he could procure. The 
very heavy export trade, the one article of cotton alone Europe. enterprise has proved a great success. Buffalo and antelope 
amounting to over $190,000 000, more than twice the cotton Immense quantities of American made cigars have, within | meat, venison and salmon are also among the innumerable 
export of 1855. In the fiscal year ending June 30, 1878, the the past year, been sold in England, where ‘they are eagerly articles of food sent from this country, not only to England, 
increase over 1877 was nearly $65,000 000, or about 11 per purchased as cheaper and more suited to the popular taste but to nearly every other civilized nation. . 
cent., and this notwithstanding the greatly lessened demand than any cigars heretofore imported into that country. On It would be unpardonable to close this paragraph, incom- 
for war material consequent upon the cessation of hostili- | one day in March last a single shipment was made ageregat- plete as it necessarily is, without a mention of the fact that 
ties abroad. ing 141,000, and it is estimated that the trade already re- a Boston company are turning out 8,000 cans, equal to 24,- 
The possibilities of the future are enormous. To say that turns at the rate of $4,000,000 per year, equal to an annual 000 pounds, of baked beans and codfish-balls daily, and 
our progress promises to equal that of the past three years profit of $120,000. One firm in this city has even started a that it finds a large demand for both specialties in England, 
is to claim too little. The least we may look for will be an factory exclusively for the making of cigars for export to | France, West Indies, and South America. 
expansion on the compound interest plan. England. Room is lacking to pursue the subject to the extent it de- 
Our dry goods are superior to those of England, and are The foreign demand for American cheese exhibits a | serves, but there are numerous other points in the American 
preferred wherever they are entered into direct competition growth unparalleled by any farm product, except, perhaps, | export trade that must be both novel and curious to the 
with them. Not to put too fine a point upon it, English cotton. As recently as forty years ago the exports amounted | general reader. Take the item of coffins, for instance, 
cotton goods are composed of one part cotton and three | to but 411,338 pounds. Last year they reached the enor- | Coffins and caskets in the latest styles have long been among 
parts clay or other filling, while those manufactured here | mous aggregate of 107,364,666 pounds. If this were loaded | the regular articles of shipment abroad, and they command 
are without make-weight of any kind. American iron is on drays, each carrying one ton, and occupying eight yards, |@ large sale among the subjects of the effete monarchies. 
naturally of three or four times the tenacity of English iron, | the line would extend 244 miles, or a greater distance than | A warehouse containing 2,000 of American make was re 
and so on to the end of the list. from Washington to New York. If the shipment were | cently opened in London, Think of exporting hoop-skirts at 
In variety or excellence of raw material, no country | regular during every secular day in the year the daily | this late date. Twenty-two dollars’ worth went abroad last 
on the face of the globe can begin to compete with us. | movement to the wharves for shipment would exceed 172 | year. 
European mechanics bear no comparison in skill or intelli- | tons. | Berlin has sent a large order for corsets to Worcester, 
gence with ours. | The quantity of milk used in the production of 107,000,-| Mass., and another for American silk to Rockville, Conn. 
An American will turn out four times the quantity of | 000 pounds of cheese may be computed by those having lei- | Will any one question the good taste of the German ladies 
work that a German oran Englishman will in the same’ sure and sufficient agricultural knowledge. Nine-tenths of , after that? 
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Curiosities of the American Exporting Trade, 











time, and he will do it much better. Wages and the price | this vast amount finds a market in Great Britain, which for-| Essex, Mass., exports steel pens to England. 
of living have become so reduced on this side of the ocean | merly stood pre-eminent in the reputation of her dairy pro-| An American firm have made a complete outfit of locks 


that in many instances they are lower than in Europe. We | ducts. Our dairymen have succeeded in imitating the size, for the new Imperial Post Office in Bremen, where the Ameri- 

have the aid of an unlimited variety of labor-saving machin- | general appearance, and even the flavor of the English pro- can system of lock-boxes has been introduced. 

ery, agreat deal of which is not known abroad, and nearly | duction so closely, that being able to sell at a much lower Two cargoes of American coal were recently sent to Italy, 

all in use there has been imported from this country. price, they have actually beaten the Englishman on his own and were sold readily at $7 72 per ton, which covers cost and 
A German gentleman informed the writer that, wishing re- | ground. New York State, by the way, deserves the major freightage and leaves a fair margin of profit. Heretofore, 

cently to establish a branch house in his native city, Berlin, portion of the credit for this triumph, over seventy per | over 200,000 tons of English coke per annum, at $11 58 per 

he employed the carpenter who has the patronage of the | cent of the cheese manufactured in this country being the ton, has been used in the Mediterranean basin. 


court, and is therefore supposed to be of exceptional skill, | product of her factories. In Germany ademand for Ameri- | A staple article of export to South America and the West 
to put up for him a wood and glass partition similar to those | can cheese has also sprung up, but it has been too recent to Indies is patent water-closets. Another is American con- 
used in counting-houses in this country. The job occupied | permit of the presentation of the results accomplished. fectionery. 


six weeks, whereas here six days would have been sufficient. | On the subject of breadstuffs there is no need to enlarge| Peanut oil, from North Carolina, sells well in Italy, and 
All the mouldings had to be made by hand with clumsy, old-| here. Every child knows that this country has been for cotton seed oil has almost taken the place of olive oil 
fashioned tools, and the workmen seemed to be mere | some time the granary of the world. Nor will the ordinary throughout Europe. The export of this latter commodity 
machines running ina groove, and ambitious only to accom- | newspaper reader require to be informed that American jumped from 281,000 gallons in 1876 to 1,705,000 gallons in 
plish as little in a given time as possible. fresh meat and mutton, both slaughtered and on the hoof, 3877. 
An American lady in Vienna, in a hurry to catch a train, | have, within a comparatively short time, to quote an Eng- American jewelry goes everywhere, and American watches 
went into a saddler’s shop—trunk stores are unknown there— | lish newspaper, ‘‘ deprived the English farmer of his last re- have nearly if not quite driven Swiss and English made 
toorder astrap for her trunk. She was told that it could | source, his stalwart ox,” and made the national roast beef a , watches out of theirown markets. The British Government 
not be made in less thana day. In New York, supposing common thing in many a British household where it was a | purchased 200 stem winders in December for the use of con- 
there were none in stock, a special machine would have | rarity before. ductors and engineers on one of the State railroads in India, 
turned it out in two minutes. Incidents might be multi-| Our refrigerator tonnage, which was but 8,000 tons in 1876, and in February an agent of the Rotherham Watch Company 
plied indefinitely to illustrate this branch of the subject. is now 28,000 tons. This covers oysters, butter, fruits, eggs, |of England visited this country and ordered « number of 
Every American who has ever traveled abroad can furnish canned goods, and a thousand and one other perishable arti- sets of the tools and machinery used here. 
several from his personal experience. Should proof be cles of food, the export trade of which is increasing enor-| A Newark, N. J., sash and blind manufacturer filled a 
needed that all that has been said is true, it may be found in| mously from year to year. If this thing keeps on it will not large order for shipment o Turkeyin June. A Troy bell- 
abundance in the columns of the English newspapers. These be long before America is the butcher’s shop and grocery founder has recently fitted out churches in Constantinople 
are filled with complaints of American competition and con-| store as well as the granary and manufactory of the | and Bangkok. ; 
sequent loss of home trade. One paper—the British Mail—| world. 7 » te Amer an locomotive manufacturers are hard at work 
tells of a house in Birmingham which is manufacturing; What will be thought of the United States shipping plum filling oiders from Russia and South America. Our car- 
“Yankee pattern household sundries, such as egg-whisks, riages, street-cars, and vehicles of all sorts are being sent in 
hutmeg-graters, etc.,” and placing them on the market as 
American goods, In another we learn that several extensive 
padlock makers in the South Staffordshire district are ‘‘ busy 
at work upon an order for padlocks upon a favorite United 
States pattern,” and American manufacturers are warned to 
immediately register their trade-marks in Great Britain 


pudding to England, potatoes to Ireland, oatmeal to Scot- 
land, toys to Nuremberg, and lager beer to Germany? Yet | all directions. Our petroleum lights the world. Statuary 
such ae the facts, and they are no more astonishing than | and paintings are regularly exported from this country to 
the now thrice-told tale of the regular and profitable sale of Europe. Think of it! 

Among other important items of expurt are books, scien- 
tific instruments, wines, pianos, carpets, furniture, toilet 
soaps, fine and coarse boots and shoes, glassware, scales, 


under the new treaty. Could any plainer acknowledgment export is regularly carried on at Dover, Del., and else- | stoves, leather, writing inks, slates, marbles, pins, and tools 
of defeat be given than this? where. The trade is not a new one, and exports are regu- and machinery of all kinds, And the best of it is these 


In all American exports—including breadstuffs—since the larly made to England. A Philadelphia firm sell large | things ot on their merits, and not on mye of their 
—— of the Republic, three commodities have stood cheapness. But the list is ——s . Times. 
cloen oad Ea oan MARBLE isa limestone that has become crystallized and 
be believed that in 1784 an American ship which carried apn ry prior mcr a — 
eight bags of cotton into Liverpool was seized on the ground On April 23 the Devonia took 1,100 bags of oatmeal to | The eaten of heat on — amastane is seen ene 
that so much cotton could not be the product of the United Glasgow, from which it must not be inferred that this is by | such strate me Comme En Clos SUSE oO ——. the heat 
States? any means an isolated instance, but the first one the writer from which, when in a molten state, having converted the 

In the fiscal year 1860, during which the largest crop was happened upon in his search for an example. a nn ” ene: — a er we ~ —~ 
raised and the greatest quantity was exported, 1,767,686,338 The export trade in toys, which amounted last year to marb ae a a . _ ~ . ‘ n€ po of meta : 
Pounds were sent abroad, over 1 265,000,000 going to Great over $1,000,000, began some five or six years ago through iron giving e 7 me brown tints, copper the green, an 
Britain, FF ie *. | some presents sent abroad. Now nearly every steamer car- manganese the black. 


American cotton goods in Manchester, and American cutlery 


and hardware in Birmingham. 
The business of making and canning plum pudding for 


quantities of mincemeat in the same country. 

Steamer agents say that potatoes to Ireland are the com 
monest thing in the world, and the business of shipping 
them has been of long duration. 
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TO INVENTORS. 

An experience of more than thirty years, and the pre- 

paration of not less than one hundred thousand applica- 


tions for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 


Scientific 


Address Star Tool Co., Providence, R. I., for Screw 

| Cutting Engine Lathes of 13, 15, 18, and 21 in. swing. 
| Machine Diamonds, J. Dickinson, 64 Nassau St., N. ¥ 
Improved Steel Castings ; stiff and durable ; as soft 
and easily worked as wrought iron; tensile strength not 


American, 


| dent that the point of suspension of the scale beam 
must support the weight of 2 Ibs. So the weight on 
the graduated lever must be equal to the strain of the 
belt on the rising side of the pulley, P, added to that 
| on the opposite side of the pulley, B, which drives the 


to possess unequaled facilities for procuring patents joss than 65,000 Ibs. to sq. in. Circulars free. Pittsburg | Machine: therefore each belt bears the strain of half 


everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
rest assured that his case will be filed in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid, is sent complete—including the model— 
' to the Patent Office the same day the papers are signed 
at our office, or received by mail, so there is no delay in 
filing the case,a complaint we often hear from other 
sources. Another advantage to the inventor ia securing 
his patent through the Scientific American Patent 
Agency, it insures a special notice of the invention in 
the SCIENTIFIC AMERIOAN, which publication often 
opens negotiations for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
in foreign countries may be found on another page, 
and persons contemplating the securing of patents 
abroad are invited to write to this office for prices, 
which have been reduced in accordance with the times, 
and our perfected facitities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN. 








Business and Personal. 

The Charge for Insertion under this head is One Doilar 
a line for each insertion; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue, 











Mellen, Williams & Co.,57 Kilby St.,Boston, Mass. Wie- 
gand Sectional Steam Boiler. .Etna Rocking Grate Bar. 

Magic Lanterns and Stereopticons of al] prices. Views 
illustrating every subject for public exhibitions. Profit- 
able business for a man with a small capital. Also lan- 
terns for college ané home amusement. 74 page cata- 
iogue free. McAllister, Mf. Optician, 49 Nassau St., N.Y. 

Verticai Rnyincs, id to 15 B. F., iioroughly well made. 
John Hartrick & Co., 47 Gold street, New York. 

National Steam Pump is now on exhibition at the 
American Institute; also 46 Cortlandt St., N. Y. 

Machinists.—A good way for cutting screws of duzble, 
triple, or more threads, sent for 2cents. E. Judd, Mt. 
Holly, N. J. 

Steam Launch, new, 35 x 73g ft.; engine, 644 x 6 
in.; 36 in. wheel; patent Boiler; for sale at a sacrifice. 
Address D. C., Box 7%, Yonkers, N. Y. 

Three Drop Flue Boilers and Connections for sale, 6 x 
2% ft.; also other Machinery. at Manhattan Sugar Refin- 
ery, 251 South St.. New York. 

J. M. Kartz, Weston, Mo., desires to correspond with 
Manufs. of Rules. See description in reading columns. 

For Sale cheap.—A Two Horse Power Engine, new. 
Call on or address D. Juckett, Stanfordville, N. Y. 

PRight to manufacture a salable patented article de- 
sired by an old established house; would pay royalty or 
purchase. G. Thomas, Box 23, West Troy, N. Y. 

To Manufacturers.—A saving of from 15 to 25 per cent 
of customary outlays can be effected by use of the As- 
bestos Liquid Paints, Roofing, Boiler Coverings, etc. 
Samples and full particulars will be sent free by the H. 
W. Johns Manufacturing Company, 87 Maiden Lane, 
New York, who are the most extensive manufacturers 
in this line in the world. 

Special Planers for Jointing and Surfacing, Band and 
Scroll Saws, Universal Wood-workers, etc., manufac- 
tured by Bentel, Margedant & Co., Hamilton, Ohio. 

Useful Books for Engineers and Mechanics. Cata- 
logues free. E. & F. N. Spon, 446 Broome St., New York. 

The Screntiric American Export Edition is pub- 


lished monthly, about the Ith of each month. Every | 


nomber comprises most of the plates of the four preced- 
ing weekly numbers of the SOLENTIFIC AMERICAN, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundred quarto pages, each number illustrated with 
about one hundred engravings. It is a complete record 
of American progress in the arts. 
The Lawrence Engine is the best. See ad. page 254. 


For the most substantial Wood-Working Tools, ad- 
dress E. & F.. Gleason, 52 Canal St., Philadelphia, Pa. 

Wheelbarrows.—Over 50 styles, with felloe-plated, 
bolted wheels. Pugsley & Chapman, § Liberty 8t., N.Y. 


Exhibition Magic Lantern and 60 Views, only $25. 
Catalogue free. Outfits wanted. Theo. J. Harback, Im- 
porter and Manufacturer, 99 Filbert St., Phila., Pa. 


North’s Lathe Dog. 347 N. 4th St., Philadelphia, Pa. 
Sheet Metal Presses, Ferracnte Co , Bridgeton, N. J. 
Use the Patent Improved Sheet Iron Roofing and Drip 


Crimped Siding made by A. Northrup & Co., Pittsburg, | 


Pa. Send for circular and prices. 


Nickel Piating.—A white deposit guaranteed by using | 


our materiai. Condit,Hanson & Van Winkle,Newark,N.J. 
English Agency, 18 Caroline S8t., Birmingham, 

Boilers ready for shipment, new and 2d hand. Fora 
good boiler, send to Hilles & Jones, Wilmington, Del. 

Punching Presses, Drop Hammers, and Dies for work- 
ing Metals, ete. The Stiles & Parker Press Co., Middle- 
town, Conn 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Baffing Metals. 
E. Lyon & Co., 470 Grand St., N. Y. 

Presses, Dies, and Tools for working Sheet Metals, etc. 


Wruit and other Can Tools. Bliss & Williams, Brooklyn, | 


N. Y., and Paris Exposition, 1878. 
Water Wheels, increased power. O.J.Bollinger,York,Pa. 


We make steel castings from 14 to 10,000 Ibs. weight, 
3 times as strong ascast iron. 12,000 Crank Shafts of this 


steel now running and proved superior to wrought iron. 


Cireulars and price list free. Address Chester Steel 
Castings Co., Evelina St , Philadelphia, Pa. 

Machine Cut Brass Gear Wheels for Models, etc. (new 
list). Models, experimental work, and machine work 
generally. D.Gilbert & Son, 212 Chester St., Phila., Pa. 

Elevators, Kreight and Passenger, Shafting, Palleys, 
and Hangers. L. 8. Graves & Son, Rochester, N. Y. 

Holly System of Water Supply and Fire Protection for 
“ities and Villages. See advertisement in Scientific 
American of last week. 

Cutters, sha entirely by machine for cuttin 
teeth of Gear Waesn Pratt & Whitney Co., Manufac. 
turers, Hartford, Conn. 

The Cameron Steam Pamp mounted in Phospher 

Bronze |s an indestructible machine. See advertisement, 


Steel Casting Company, Pittsburg, Pa. 
The Turbine Wheel made by Risdon & Co., Mt. Holly, 
N.J., gave the best results at Centennial test. 
For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St. Wm. Sellers & Co. 
Wm. Sellers & Co., Phila., have introduced a new 
Injector, worked by a single motion of a lever. 


| 


! Solid Emery Vulcanite Wheels—The Solid Original | 


| Emery Wheel — other kinds imitations and inferior. 

| Caution.—Our name is stamped in full on all our best 
Standard Belting, Packing,and Hose. Buy that only. 

| The best isthe cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

| For Solid Wrought Iron Beams, etc.. see advertise- 

;ment. Address Union Iron Mills, Pittsburgh, Pa., for 

| lithograph, etc. 


ery ueries 


(1) A. F. McA. writes: I send you a scale 
from a boiler. What will dissolve it? What chemicals 
| is it composed of? I have been using a siphon (steam) 
for lifting water from my well. Have had great diffi- 
culty in keeping my boiler supplied with water 
|since I have been using it. Had none before. Isit 
because the water is warm in the tank? A. The in- 
crustation consists chiefly of lime carbonate and sul- 
phate, alumina, silica, iron, and organic matter—for the 
most part readily soluble in hydrochloric acid, which, 
however, cannot be used in boilers without corroding 
| the iron. The thick portions of the incrustation will 
| have to be removed by mechanical means, It may be 
somewhat softened by adding a little carbonate of soda 
| to the feed water (about 1 Ib. to 40 gallons); but where 
such addition is made it is necessary to guard against 
| low water and to use the bottom blow out frequently. 
The proper use of the alkali and the blow out will, in a 
great measure, prevent the formation of incrustations. 
| If the feed water contains much suspended matter it 
| should be filtered. See p. 107 (31), current volume of 
| the ScrenTiFIc AMERICAN. 


(2) J. T. A. asks how the best improved 
| Shoemaker’s ink is made. A. See pp. 316 (4), vol. 38, 
and 252 (48), vol. 37, SctenTrFic AMERICAN. 


(3) Nemo asks for a few hints as to how 

| he can take plaster casts of a human face and hair. A. 
Place the subject upon his back, with the head raised to 
the normal position by a pillow of bran or sand, cover 
the parts intended to be cast with a film of olive or true 
almond oil, applied with a feather brush or lump of cot- 
ton; plug the ears with cotton wool, and insert two 
quills or pieces of glass tubing in the nostrils and secure 

| the space around them with cotton, When all is ready 
mix the plaster of Paris with warm water to about the 
consistence of cream, and with this cover the face from 
the forehead downward to the lower border of the chin. 
The eyes should be firmly closed, but in such a manner 
as not to cause distortion by too violent compression. 
Then cover the parts of the chest and arms to be repre- 
sented, carrying the plaster upwards, soas to join the 
cast of the face. Then (when properiy set) carefully 
remove each, and soak or brush it with linseed oil boiled 
with a little sugar of lead or litharge. Instead of cast- 











ing the face and chest in two separate pieces, it is pre- | 


ferable to make the casting in une piece, and to divide 
itinto 4 or 5 sections before removing, by means of 
threads placed in position before the plaster is applied, 
and withdrawn when the latter has nearly set. The cast 
of the back of the head is usually taken by lowering it 
(well oiled) into a deep trencher partially filled with the 


liquid plaster, and the back of the neck with the sub- | 


ject face downward. When the mould is finished it is 

| firmly tied together, the joints plugged with a little cot- 
ton wool, well oiled on the inside, and a sufficient quan- 
tity of wlerably fluid plaster poured in. When the 
outer portions of the model have nearly set the inner 
portions are scooped out, and the whole thoroughly 
dried before removing the mould. The model is 
trimmed with a sharp knife. If the eyes are not to be 
represented as closed they must be carved out from the 
mass, 

(4) R. E. A.—See pp. 226 and 395, vol. 37, 
ScrENTIFIC AMERICAN. 

(5) C. C. C. writes: 1. Iwish to study 
| chemistry with a view to becoming an analytical chem- 
| ist and assayer. How long would it take me to complete 
the course in a university, and is it a good profession? 
A. The university course (chemical) usually occupies 
four years; consult the circulars and reports of any of 
those institutions. The services of ingenious, indus- 
trious, and practical chemists are always in demand and 
command high prices, but many fail in the profession 
for want of the peculiar natural aptitude or qualifica 
tions requisite. 2. Do all Jarge manufacturing estab- 
lishments have a chemist? A. Not all, but many, in 
this country. 


| (6) H. 8. C.—You may try the cements 
| mentioned on pp. 171 (3), current volume, and 11 (3), 
vol, 38, Screnrrric AMERICAN. 
| (7) E. H. O., Jr., referring to the dynamo- 
| meter described in No. 9 of the current volume, asks: 1. 
Will the weight, W, be double the strain on the belt un- 
less the diameter of the gear, D,=\ that of the pulley, 
| A, and the diameter of the gear, E,= that of D ? 2. Must 
| the diameter of B bear any ratio to that of either of the 
| others, and if so, whatand why? A. The dynamome- 
| ter measures the power used in driving a machine by 
| the force or weight necessary to hold in place the grad- 
uated lever or balance connected with the shaft of the 
wheel, W, so as to communicate the motion of the pul- 
ley, P, to the pulley, B. The diameter of the bevel 
gears has nothing to do with measuring the power, and 
may be more or less than that of the pulleys, provided 
they are equal with each other. If you place a weight 
of 11b, on each end of a lever or scale beam, it is evi- 


| the weight indicated by the balance, the pivot of the 
'ghaft of the pulleys being the fulcrum of motion of 
| the balance. In other words, the fulcram of the lever, 
which is the shaft of the pulleys, bears not only the 
weight on the graduated lever, but also the weight lifted 
at the other end.—S. B. 

(8) J. W. 8. asks: 1. Would a machine, if 
it could be made to run within itself, be termed perpet- 
}ual motion? A, Yes. 2. Some people claim that the 
United States Government offered a reward to any per- 
son that could invent perpetual motion. Isthisso? A. 
No. 

(9) W. L. 8. writes: I have made several 
forms of microphone, the most effective of which was 
constructed as follows: Referring to the accompanying 
engraving: The mouthpiece, A, was turned from wal- 
nut, and a ferrotype plate, B, 2 inches in diameter, at- 
tached, a light ring of blotting paper being placed on 











each side at its edge, and the whole secured by screw- 
ing over ita flatiron ring, C. Two little cups of gas 
carbon, D, D’, are securely glued upon the disk as near 
its centeras possible. In their cavities rest loosely the 
ends of a pointed rod of graphite about ;4 inch long and 
iy orf; inch thick. It was cut from the core of an ordi- 
nary lead pencil. Around the body of each cup is care- 
fully wrapped the exposed end of a piece of insulated 
copper wire, the other end of which is in connection 
with its binding screw. Interposing the microphone 
thus made, and a Bell telephone, in the circuit of one or 
two Grenet cells, the slightest scratch or rub of a 
feather was at once audible. The usual experiments 
with the microphone have been sufficiently described 
to obviate the necessity of repetition here. Placing the 
mouthpiece of the present instrument upon my body, 
a listener with the telephone at the other end of the 
line, about 200 feet distant, was able distinctly to hear 
the beating of my heart. The same was still audible, 
though more faintly, when merely a single finger was 
placed on the ferrotype plate, and even when the con- 
tact was made by means of a short steel rod held be- 
tween the fingers, while the further end rested as nearas 
convenient to the middle of the disk. This experiment 
has been successfully repeated with different auditors. 
Thus far this form of microphone has not yielded satis- 
factory results when used asa telephone transmitter of 
articulate speech. Vocal music is taken up by it, but 
the reproduction is somewhat harsh. Whistling is 
transmitted less harshly, but not so satisfactorily as 
when an ordinary telephone is used, Several different 
sounding boards have been tried, including the one re- 
ferred to, the sounding box of a tuning fork and that 
of a sonometer, a stretched membrane, and a mica 
plate, but I have found the ferrotype disk best. 


(10) N. 8. writes: I wish to know if I can 
electroplate steel or iron with Mexican dollars, and what 
| solution is needed? A. It will be necessary to purify 
| the silver. The best solution for silver plating is the 
| double cyanide of silver and potassium, prepared by 
| dissolving the silver oxide orcyanide in excess of potas- 

sium cyanide. 

| (11) F. W. M. writes: Will you please in- 
form me how large an engine it will take to run a lathe 
with as mach power as an ordinary man? How large a 
boiler, upright, will it take to supply steam for such an 
engine? How many and what size tubes should you 
use? A. Make an engine withcylinder 2x3. Boiler 10 
inches in diameter, 24 inches high, with 28 tubes, 34 inch 
diameter and 12 inches long, 


(12) C. T. asks how to prepare steel or 
brass articles for silver plating, so that the silver will 
not scale off when burnished. A. Immerse fora few 

minutes in a hot solution of potash or soda, rinse (with- 
| out touching) in water, dip in dilute nitric acid, remove, 
and scour with a stiff brush and fine sand if necessary. 
Then attach the wire, dip again momentarily in the 
| acid, pass quickly through clean water, and immediately 
place in circuit in the bath. 
| (13) L. 8. IL. wishes to know what are the 
reactions between the hyposulphite of soda (Na,S,0,) 
| and sulphate of lime (CaSO,+2H,0), and what is the 
| resulting compound. A. If the calcium sulphate is 
neutral there will be no reaction. 

(14) W. H. A. asks: 1. What is the mo- 
tive power of vacuum pumps, and how is it applied? A. 
Steam is first condensed, thus letting the water into the 

| pump chamber, from which it is then raised by direct 

' steam pressure. 2. Has the pressure of liquids ever 
been used (as the principal motive power) for raising 

| water from a lower to a higher level? A. There are nu- 
merous hydraulic motors utilizing this principle. 


(15) A. M. W. asks whether it is necessary 
to have a microphone at each end of the line, and in 
what manner to place them in circuit, A, The micro- 

' phone is simply a transmitter, and should be placed 
wherever a transmitter is required. 


(16) J. A. P. writes: I have a 12 inch mag- 
net and wish tomake a battery. Please inform me in 
regard to the following: 1. What amount and what 
number of wire do I need on each revolving spool, and 
what shape should the spools be? A. It depends on the 
power of your magnet. We think that2 ozs. of No. 40 
wire on each soft iron core would answer. 2. Must 
the armature be removed or left on? A. When the ma- 
chine is in use the armature must be removed. 3. Can 
the spool be attached to the magnet similar to the tele- 
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phone, and light steel armature made to revolve before 
the magnet, with ? A. We think not. 


(17) J. B. U. asks: How many tons of ice 
wili an ice house hold, 33 feet long, 33 feet wide, and 22 
feet high? A. A ton of ice occupies a space of about 
35 cubic feet. 

Please inform me where Ican get a book containing 
astronomical calculations. I wish to know how astron. 
omers calculate the distance of the sun, moon, and 
stars from theearth. A. See the official government 
reports on eclipses and transits. 

Where can I get a book containing a full description 
of the articies exhibited at the Centennial Exhibition; 
A. There is no one book containing this information. 


(18) 8. W. D. asks (1) how the magnetism 
is d in the teleph magnet. A. Permanent mag- 
nets are used. 2, Can it be done so that the north and 
south poles of a horseshoe magnet can be separately 
used? A. Telephones are made in which both poles of 
a horseshoe magnet are used. 

(19) W. F. L. writes: Please explain why 
I cannot get a current through three or more Calland 
cells when using ground wire that runs into moist 
ground and pat around 10 or 12 feet of iron plates, so as 
to work a call bell on a common sounder. A_ Use a re- 
turn wire or increase your battery power to 6 or 8 
cells. 


(20) EK. W. B. writes: Iam making a hy- 
draulic ram, and I wantto know what size tomake the 
air chamber. The outlet to the ram is 134 inch. The 
pipe that conducts the water to the ram 144 inch. Is 
there any rule todetefmine the size for different sized 
rams? A. We do not think there is any definite rule. 
Make the air chamber as large as convenient. 


(21) W. R. H. asks: Is common ground oil 
or petroleum dangerous touse in steam boilers under 
steam pressure, object being to remove scale? A. We 
do not advise its use. 


(22) B. H. W. asks for the best method of 
preserving a steam boiler that is not in use in the sum- 
mer season from rust. Also the name, price, etc., of 
the best works on heating and ventilation. A. If you 
cannot keep the interior perfectly dry, leave the boiler 
full of water. Schumann’s “ Manual of H ating and 
Ventilation,” price $1.50, will answer your purpose very 
well, 

(23) H. F. asks: 1. Has the steamer Ply- 
mouth Rock of New York got a walking beam? A. 
Yes, 2. What was her price when new? What are her 
dimensions and speed? A. Address the owners, Jarrett 
& Palmer. 

Can you give me a good remedy for dyspepsia? A. 
Plain well cooked food and outdoor exercise. 

(24) K. B. A. M. asks for a definition of 
the mechanical term “‘spline.”’ A.It is identical with the 
term “feather,” or, as defined by Webster, it is “a rect- 
angular piece fitting the key-seats of a hub and a shaft, 
so that while the one may slide endwise on the other, 
both must revolve together.” 


(25) W. R. L. asks: What preparation can 
be put on a slip of paper which has lead penciling on it, 
to keep the marks from being erased? A. A thin wash 
of gum arabic in water is sometimes used by artists. 
Skimmed milk will also answer very well. 


(26) A. B. asks: What can I put ‘in the 
plaster of Paris to make it harder? I want to use it to 
make a phonograph as per SUPPLEMENT No. 133. A. 
Mix the plaster with strong aqueous alum solution in 
place of water. The mixture requires a somewhat 
longer time to set, but ultimately becomes very hard. 


(27) E. R. writes: 1. There is a cable wire rope 
200 feet long from wheel to wheel, and the two sections 
make it 400 feet. Running on three wheels, with no 
bearing between them,and when the rope is slack, it 
has considerable whipping and jumping all the while. 
Now if there was a tightener half way between the 
wheels, would it not prevent this trouble, which wears 
the rope out very fast by rubbing on the flange of wheel? 
A. Yes. 2. Would it require more power to run the 
business with those tighteners on? A. A little more. 
8. We have had rubber packing for those wheels, but it 
being so costly, we have tried wood for packing, but 
when it rains the rope slips on the packing, thereby 
causing it to have an unsteady motion. What would be 
the best and cheapest packing? A. India rubberis the 
best material, but tarred oakum answers nearly as well 
and is much cheaper. 


(28) G. B. C. asks: Can you tell me how to 
cement vulcanized India rubber stamps to brass? A. 
Melt together equal parts of good pitch and gutta percha, 
Use hot. 

How is the purple ink made that is used with ‘“ Zuc- 
eato’s papyrograph?” A. Inks are prepared by dissolv- 
ing any of the soluble aniline dyes in warm glycerine. 


(29) C. O. M. asks: 1. How large a reser- 
voir would it require to run an engine, 2x 4 inch stroke, 
75 revolutions per minute, for 10 hours? The reservoir 
to be filled with compressed air at pressure of 60 Ibs.per 
squareinch. A. Multiply capacity of cylinder per revo- 
lution by number of revolutions in 10 hours, and add 
from 10 to 20per cent. 2. How much weight should be 
applied to the top of said reservoir to give a pressure of 
60 Ibs. per square inch? A. Cross section of reservoir 
in square inches multiplied by 60, with a slight allow- 
ance for friction of piston or plunger. 


(30) C. W. O. asks:1. What gives brass cast- 
ings the bright gold color which we see on valve bodies? 
A. The application of a gold colored lacquer. See p. 
299 (25), and 44 (39), vol. 38, ScrenrrFic AMERICAN. 2. 
Is there a book on brass founding? A. Consult Larkin’s 
“Brass and Iron Founder’s Guide ” and Overman’s 
** Founder’s Pocket Guide.” 


(81) E. F. D. asks how to make a cement 
that will adhere to glass and hold water. What I want 
isacement for an aquarium. A. A good cement is 
composed of 3 ozs. of linseed oil, 4 ozs. of tar, and 1 Ib. 
of resin. These are allowed to melt together over 4 
gentle fire. If too much oil is used, the cement will ran 
down the angles of the aquarium; to obviate this, it 
should be tested before using by allowing a small quan- 
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tity to cool under cold water, and if not found suffi- 
ciently firm, allowing to simmer longer, or have more 
‘ar and resin added. The cement should be poured in 
the angles of the aquarium while in a liquid state, but 
not when boiling, or it would most assuredly crack the 
The cement will become firm in a few minutes, 
aquarium may then be tilted up in a different 
while a second angle is treated likewise. This 


giass. 
and the 
position 
- aah be pressed into any shape by the fingers, and 
it does notcommunicate any poisonous quality to the 
water. 

(32) J. C. D. asks: 1. Is there any method 
by which drawings or facsimiles of handwriting can 
be transmitted by telegraph? A There are several. 2. 
And if so, why has it not come into more general use? 
A. Onaccount of the complication of the apparatus 
and the time consumed in working it. 3. If there isany 
method, where could I get a description of it? A. You 
will find several of them described in Prescott’s ‘* Elec- 
tricity and the Electric Telegraph.” 


(33) J. K.B. asks: 1. How many revolutions 
must a fan have, 12 inches in diameter, 4 inch buckets? 
I wish it to blow the trash out of corn as it enters the 
millstoneto be ground, A. If it is well made, youcan 
run it from 5,000 to6,000 revolutions a minute, 2. The 
engine that we are using is badly eaten with tallow; if 
not tallow I donot know what itis. I supposed it to be 
the tallow. Ihave recently fitted up the piston and 
partly the steam chest, and nowlam using West Vir- 
ginia lubricating oil and beeswax, in proportion 2 of oil 
tolof wax. A. The oil alone will answer very well. 
We do net think the wax will do any harm. 


(34) Engineer asks: 1, Is the curve traced 
through the points found by the method explained by 
vou in No. 29, “* Notes and Queries,” of the Screntrric 
‘AMERIC an for August 17, adiabatic, or only hyper- 
bolic, having a slightly larger valuation than the one 
formed from the equation 2 a@’=ba? A. The curve is 
an epproximated one for dry saturated steam. 2. Will 
you please construct a formula or equation, and give an 
example, from the symbols P » n~#s as given in Ran 
kine’s “ Manual of the Steam Engine,” p. 385, article 
232? A. a=piston stroke (clearance added) to point of 
release. a@/=piston stroke (clearance added) to any 
other point. P=initial pressure of steam. P’—press- 


P’=Px (<)*- Brample:a=60. a 
=0°5. 


ure at point @’. 
a 
=. P=100. — 


Log. 05 — 1°6989700 
Multiply by 10 


Log. of 10th power of 0° 4°9897000 
bivide by 9 ) 4°9897000 


Log. of °°th power of 0°5— 1°6655222 
Add log. of 100— 2° 


log. of pressure at a/— 1°6655222 
Corresponding number, pressure at a’, 46°3. 


(35) R. C. K.—See p. 139 (11), current vol- 


ume. 


(36) C. K. asks: 1. In vertical engines, 
how much weight should be counterbalanced, the pit- 
man, piston rod and head, or the pitman and crank? A. 
Connecting rod, piston rod, crosshead, piston, and 
crank. 2. Which is the best way to screw crank pins 
into the crank, by riveting or by nuts? A. Nuts, gen- 
erally. 3. Can a correct judgment be given as to the 
merits of an engine by the working of a small one, say 
alginch bore and 8inch stroke, double cylinder? A. 
Many points can be determined in this way, but not 
all. 


(37) J. L. K. writes: Please give me the 
lifting power of a cask, 106 gallons capacity, attached to 
a dead weight and pamped fall of air, at a depth of 10 
or 12 fathoms. A, It will be equal to the difference be- 
tween the weight of water displaced, and the weight of 
the cask and its contents. For power of windmills 
see vol, 32, p. 241, 


(38) B. 8. & M. ask: Do the driving wheels 
of alocomotive slip in passing an ordinary curve? I 
contend that they do not, as the face of the wheels on 
steam roads is beveled. In curving the inside wheel 
comes to the small or narrow part of the face, the out- 
side wheel must ride on the high or large part. A. If 
the curving is right for one curve, it may not suit an- 
other having a different radius, so that there may be 
cases where a slip will occur. 


(39) J. M.—We do not know that there is 


any advantage in placing water at the bottom of the 
ash pit 


_ (40) C. O. H. asks: What is the best black- 
ing for dressing up asteam boiler and smoke stack? A. 
A — varnish made from mineral oil answers very 
well, 

(41) S. P.—It is impossible to make a cheap 
heliostat with one mirror which will keep a beam of 
sunlight fixed in any 'given horizontal direction. The 
double mirror heliostat, described by Mayer in his work 
on light, may, however, be cheaply converted into an 
automatically movable one, by connecting a pulley on 
‘ts polar axis with another of half the circumference 
on the hour axle of a common spring clock by means of 


position adheres firmly to the glass. is so pliant that | 


Stientific American. 


251 








‘ pln j 
(44) E. R. D. writes: I have been troubled | Blasting wedge, 0. F. Brockhausen 
| the same as T. T. writes in your issue of September 21, | Blind stop, A. F. Puller ........ 


| 1878, and, after trying all the experiments that he relates, 


| have found that the only material that will withstand | 
| the action of steam, oil or tallow is pure asbestos. A. | 


| This is often good, but we scarcely think that it is the 
| only material. 


New York to Florida ina staunch 25 foot steam yacht, 


| 


| 


(45) G. G. L. writes: I propose going from | 


and I wish toask if you think it is safe, orif itis a | 


dangerous undertaking. What would I need besides 
coast charts and compass to aid me? A. It would not 
be very dangerous with a good boat. You should have 
lanterns, a sounding line, two good anchors, and some 
life preservere, in addition to the articles you have 
named. 


(46) M. 8.—Weissenborn’s “‘ American En- 
gineering * contains full details of beam engines. 


(47) I. T. S. asks: What is the composition 
of a good flux for purifying metals, such as brass, pew- 
ter, hard lead, etc.? My object, for instance, is to sepa- 
rate in brase turnings the iron filings. A. The metals 
cannot be separated by fluxes alone. The brass and 
iron filings or turnings may be most economically sepa- 
rated by means of good electro-magnets, arranged on 
the periphery of a wheel or in any other suitable man- 
ner. 


(48) F. K. asks: 1. Isa Smee battery with 
center plate of carbon a good battery for silver plating? 
A. Yes. 2. If so, what surface of zinc and anode is re- 
quired to agiven surface of work? A. Your anode 
may have twice the surface of the zinc. 38. What is 
the standard used by platers for 4, 8, and 12 oz. plate, 
or, in other words, how many table or tea spoons is 4 ozs, 
of silver puton for a single plate? A. Fora 4 oz. plate 
4ozs. of silver are puton a gross of spoons, 4. Is it 
any more necessary that different cells of a battery 
should be charged alike for quantity than for intensity? 
A. No, 


(49) O. H. asks: Could you inform me of 
the existence of any substance which will make metal 
adhere to wood? A. Melt together equal parts of clear 
pitch and gutta percha. Apply hot. 


(50) G. W. K. asks: What is the best Eng- 
lish publication on numismatics? A. Consult Prime's 
* Coins, Medals, and Seals,” Dickinson's “* American 
Numismatic Manual,” Faure’s ** Catalogue de Medailles 
antiques et Monnaies du Moyen Age 
| Cabinet.”’ 


| 
composant 8a | 


fas — | Evaporator, liquid, J. J. Johnston (r) 
(51) F. W.—The star Mira Ceti will be | Evaporating liquids, process for, J.J .Johnston (r) 


found on the horizon at about 5° south of east. 
| 


(52) W. R. 8.—To secure an artificial mus- 
| tache you may try the cements recommended on p. 171 
(3), current volume, Screntiric American, Alsop. 11 


| (3), vol. 38. These “‘masks” are, we believe, usually | Fertilizer distributer, B. Kuhns....... . 
| Filter, water, P. P 


| held in position by small springs entering the nostrils. 

















aband. The theory of the single mirror heliostat in 
its humerous forms must be sought in special works, 
a Jamin’s “ Cours de Physique de l’Ecole Polytech- 

(42) G.C. L. writes: 1. I want to make a 
telephone, and hear that I can purchase in New York all 
the necessary parts ready to put together. A. Full di- 
rections for making a telephone are contained in the 
“CLENTIFIC AMERICAN SUPPLEMENT, No. 142. 2. Do I 
‘ender myself liable to patent suits? A. See “ Rights 











| Cattle and sheep, marker for,T Madden 


Blind, window, J. E. Goodrich 
Blotter, tablet, C. M. Cott .............ccccceeeceees 
Boats, outrigger, etc. for, Roberts & Knight ...... 
Bolt threading machine, T. Thomas eceese 

Boot and shoe, A. Van Wagenen 
Bottle and bottle stopper, H. Codd (r)............. 
Bottles, pliers for wiring, B. P. Kincaid .......... 
se eee, © 
Button, F. A. Comey ........... 
Can and vent for oil, jacketed, J. 8. Lester....... 
Can lids, locking device for, W. E. Jenkins . 
Can, sheet metal, G. D. Brooks .............. oe 
Can, sheet metal, Miller & Coll................s000+ 
Canvas, making artists’, W. Levin 
Canvas, painters’, W. Levin 





Car coupling, J. Ballard ..........cccccccssseceesees 
ee eee 

Carpet sweeper, F. Kammerer ..................+++ 27,040 
Carriages, hanging, C. Schmitt - i075 


D . 206,589 
Chair, window cleaning step, A. Dormitzer. .206,985, 206,996 
Chandelier, extension, H. Tucker (r) .. rr | 





Chimney or ventilator cup or cowl, D. Scott ..... 206,978 
SOs Weve MI ca -is50s0ssccceocseessnaianen «+» 2087 
ae tee RS REP 4 ED. 207,085 





Cigar tip protector, C. R. Becker ....... .........s 206,921 
Clamp, H. W. Atwater............. ....... . 206,851 
Clamp for holding bolts, J. W. Leete -. MO 
Clasp for supporting garments, 8. Porter..... .... 206,896 


Cloth shearer, rest for, A. Woolson. .207,090, 207,091, 207,002 
AINE. ; 206,987 
Coffee, etc., cleaner and polisher, M. Doyle........ 206,866 


Coffee roaster, J. B. & W. H. Wiggerman ........ 206.911 
See Sls MEIN is cciscwccsecensues paneooneunl 207,034 
ne. Sk. &. Die O0,..o.csanassssesencocessebies 8,369 
Colors on glass, etc., producing, F. 8. Shirley. .... 2 OTT 
Conten, Seen, W. BB. TRMES ccccccccce ccocccccccsece 206,941 


Cooler, milk, 8. R. Bryant 

Corn marker, D. 8. Harner 
Corset, C. L. Olmstead 
Corset, J. K. Ross 


ceccccececcece 207 008 
207,031 
-+» 206,964 

. 206,900 







Corset, H. 8. Strauss 206,906 
Cotton scraper and chopper, Gibson &’MeDaniel.. 206,871 
Crocheting fabrics, machine for, H. A. House.... 206,878 


Cultivator, C. D. Bradley ..............csssee00s . 206,925 
Cultivator, C. B. Sackett.................... . 206,974 
Cultivator, 8. R. Stanton ................ 206,903 





Cultivator wheel, J. E. Mustard ...............00+« 206,961 


Cut-off valve for steam engines, R. Sanderson.... 206,975 
Dental purposes, abrading tool for, E. T. Starr ... 207,079 
Door alarm, F. C. Remner.............cseeescseesees 206 299 
Door securer, W. D. Rumsey..........-. -see.sss0e 207 073 
Drill hoo, graim, A. Landis ....... ccccccs 0 covcccce 206,884 
Drilling metal, A. J. Smart... ............00ceeceeee 206,979 
End gate for wagons, W. H. Parkin................ 206, 966 
| Engine, portable steam, W. H. Tappey............ 207 ,082 


8,374 





| Excavator, C. Pontes .... ....... esses 207,004 
Fan, automatic, W. Duchemin....... 207 022 
Fence, J. D. & W. E. Mandeville ..............++++ 207 050 
Fence, E. D. Youngs............ — agen 206,998 
Fertilizer and grain distributer, S. 8. Morton 207,062 





Emory.... 


































Mower, lawn, A.A. Rau........ ... 


‘207, 066 
Numbering machine, T. 8. Bowman ... . Wim 
Nut lock, W. J. Brassington............ 207.008 
Nut lock, J. C. Lewis ............ W747 
Odoriess closet, W. Glover............ 206.874 
Oil, transporting petroleum, R. A. Wilder em] 
Oiler for locomotives, O. A. Haynes. .. 207,083 
Paper pulp, separating, . &G.C. Rose 26971 
Paper pulp washer, H Hollingsworth..... 206,877 
Pen holder, T. B. Jeffery................. seeeees 206.90 
Photographs, coloring, Price & Klingaman . 206,96 
Pins, making wooden, A. M. Kendall.. DH 
Seem, Gee ~. Gass cxceccnhencentasesccoss «+» 6.907 
Planter, corn, Goodwin & Huriburt.... . ..» 208s 
Plow, F. Johnson . . 206,880 
its Ge EP, MN n 4c nnmsnits chetaatinnteretenete 2) oe 
Plow point, White & Francis................. , 206,910 
Plow, oalky. J. U. Wala .... cccocecceccees covecees 206,089 
Pocket books, etc., clasp for, Wolf & Loeb . 7,080 
Potatoes, removing the skin of, A. R. Davis..... 206,904 
Press, baling. P. K. Dederick..... .. ...... . 206,865 
Pesce Pas GS. Bi, QOS cncvvttvciktvddesin cbubside 206,977 
Printing press, Rosser & Briggs .................. 206,972 
Propelling vessels, Cowles & Brewer........... 207.018 
Pump, C. F. & 8. Rigby, 34 . pelnoteet 206,970 
Pump bucket, chain, M. C. Bignall.............. ... 26,8 
Pump bucket chain, J. 8. Wiloox (7)... .......005 8,370 
Pump chains, making, J. Adt... ............... 206,995 
Pump, oil well, M. Lytle ......... ~ +++ 206,888, 206,056 


Punokas, apparatus for working,Parsons & Palliser 206,895 


Quilting frame, W. E. Barker... ecccccscosceess SUED 
Railway spike, E. J. Remillon........... .. ..»» 206,898 
Railway switch, street, J. V. Mcliroy... -.. 206,967 
Railway track, A. Herring......... ...... ....0+ «+. 06876 
Rake, horse hay, T. 8. Miller......... évecdsosuées 206.959 
Rein fortwo horses, driving, G. R. Woolsey...... 206,912 
Rein holder, R. Floryanowics ...................0s+ 207,024 
Rice bulling machine, W.G. Stevenson............ 207,080 
Riveting machine, H. Mac Coll.... ........ .. «ss. 207,049 


Roofing, etc., material for, D. 8. Armstrong...... 206,850 


Ruling paper, machine for, 2. Gouptel........... 206,873 
Sash and frame skylight, J. L. Cox cseccce SAUD 
Sash fastener, Fogelstrand & Sparks............... 206,940 
Saw handle, crosscut, M. E. True ... ae 208,908 
Saw tooth, insertible, J. L. Berry ' 207,008 
Screw cutting stock and tool, EB. P. Baville .,..... 26,920 
Sewing machine, T. Lamb ........ . Wi, 
Sewing machine, Young & Dimond ‘216,992 


Sewing machine, blind stitch, Hoffman & Meyers 207,085 








Sewing machine sbuttle, E. Bouseay........... 277,004 
Shawl strap, W. T. Butler oversees 206,928 
Shirt, G@. A. MeFadden .... .....cccccevecceseesreees 207.053 
Shirt neck shaper, A. Borchardt seveceeee 208,856 
Shoulder brace, A. AGamMBOM.............600ceeeees 206 994 
Skylight, A. & G. Bickelhoupt............... . eves 206,853 
Spike extractor, J. F. Scribmer... ............ss0ss. 206,902 
Spinning ring, J. W. Wattles. ...............0sceeees 206,988 
Spring, vehicle, W. Chegwin ........... ...ssscceees 206 42 
Springs, clip for vehicle, J. Bowden .. 207,005 
Springs, retarding recoil of, Dick & Luders........ 207,020 
Springs, retarding recoil of, C. J. A. Dick ........ W702! 


Stamp, branding, W.L. Gamage ............... 
Steam generator, J. G. Baker.............. 
Steamer, feed, Craine & Gaylord 

Stomach and enema pump, E. Rosenzi ... 





Stove attachment, Lawrence and Strawbridg . 206,953 
Stove polish, H. J. Dreher ................ eeeeeees 206,808 
Stoves, fender for cooking, B. 8. Hite ............ 206.947 


Swimming,apparatus for teaching,T.H. Monstery 206,892 
Table slide, extension, H. W. MeiIntyre....... ... 
Tar, package for, C. H. Leggett............. 
Target, ball, C. A. Tatum 
Telephone resonator, C. EB. Carmon....... ‘ 
Thill coupling, Hoidredge & Cowan... ............ 
Thill coupling, W. 8. Palmer...............6....0+ 
Thrashing machine teeth, Richardson & Morgan. 207,069 








Daw Gamkk, BD. B.. BReSTASR. ocscvcccccctvscccovesvedss 206,893 
Treadle, A. L. Akins ..........065 sees pocedecesoes 206,914 
Truck and bag holder, Bissell & Van Buren. . 206 855 
Turbine wheel, ete.,U. 8. & W. H. Sheffer........ 207 076 
Twine holder, J. W. Turner. ......... phi uoecubiods) 206,984 
Type writing machine, E. R. Barron . see 207,022 
Ultramarine, manufacture of red, J. Zeltner...... 207,098 
Vaive, globe, J. Powell (r) ...... ieespossesdnune Galan 


Ventilator for blow and dust rooms,J. B. Holmes 206,949 
Wagon hound, J Q. Adams............... sovtae 

Wagon jack, H. Hiestand, Jr 
Wash board, B. Kaufmann... 
Wells, casing head for oil, F 





A. Conkle.. 
Wheel, vehicle, C. 8. Carpenter ................. . 7,012 








Wheelbarrow, J. Lennon ................ seceves 906,955 
ees, TH. TRI cdnwckccecctvecctesedsssccs 206.945 
Whitewashing machine, J. P. Weber.... ......... 206,909 
Wrench, axle nut, A. Van Wie........ cesvececees DUMB 
TRADE MARKS. 
Baking powder, C. E. Andrews & Co ... covvese 6,461 
Boot and shoe blacking, Boyer & Co ...............5. 6,473 
Brushes, J. L. Whiting ........ capcesueennes . 6,409, 6470 
Condiments, such as pickles, etc., F. & J. Heinz. ... 6,464 
Cooking stoves, §. 8. Jewett & Co............ +e» 6475 
Dry goods, C. M. Williams ...........6605 ccceeens 6,460 
Dry hop yeast, Judd Brothers Yeast Company...... 6,465 
Fancy furs, etc., J. B. Bergtold .........6. 666 cenvee 6478 
| Flour, H. F. Harrington........ ......-sss00. 6454 
Flour, Kenly, Jenkins & Young ...........-..-««+«. 6,455 
Fruit preserving substances, L. P. Worrall ......... 6459 
Medicines, B. F. Rackley..............sseess00: av» OABT 
Medicine for horses, etc., J. Saunders ..... coopne ae 


| Photographic material, E. & H. T. Anthony & Co 


Printing plates, L. Brown & Co 


Co SO ee ; 


r — ae hen ,. | Firearm, breech-loading, F. J. Mesle ... 

MINERALS, ETC. Specime ns have been re Siscnsemn, teckOen.4. 2k Wianen * Sole 
ceived from the following correspondents, and | Fire escape, C. H. Ames............ paige 206.916 
examined, with the results stated: Fire extinguisher, H. S. Parmelee (r)......... 8,376 

| Foot power, W. F. Lane..... ....-..-+seeeeee - 206,952 

J. S. R.—A fragment of quariz.—J. 8. R.—Please ie Ot Wiebe Fag heas 206,894 

| Send largersample of the ore.—T. 8. B.—No. 1. The | Porks, ferrule for spading, W. H. Buckley........ 207,008 
| sample of earth does not contain phosphates, No. 2 is | Fruit drier, A. C. Burdick........ ....000-seeeeeeees 206,800 
Pp. 
dolomite or magnesian limestone. It may be used for | Funnel, measuring, D. Hitchcock ......... .. «..- 206,946 
building purposes. | Furnace, ore roasting, etc., A. Ramage!............ 207,065 
poo | Garbage holder, R. Cook Jon PRO 
COMMUNICATIONS RECEIVED. Gas light extinguisher, Brand & King.. senna 206,926 

The Editor of the Screnriric American acknowledges | Gs, preparing nitrogen, G. A Treutler a ——_ 

with much pleasure the receipt of original papers and a re chau L. G. McCauley...... — 
. . P : 4 wate, Ha JOG. cccccccccccccvccccccccscccvcces 2 
contributions on the following subjects : Gate, farm, H. W. Goodwin + cecccese 208,982 

On the Steam Ram. By 8. 8. | Gate, farm, 8. Schrefifler, JP.......202 csececsecccoces 207,078 

A Climax to Mechanical Invention. By E. L. T. Glove fastening, A. B. Kitson... .......--..-s00++ 206,883 

Egyptian Lotus. By J. S. Grain separator, R. Clarke ... ....... ..ccseeceeeee 206,929 

Elephantiasis vs. Leprosy. By T. C. Grain separator, M. P. Korsgaard...........+.++++ 207,042 

Pp prosy 
How to make a Simple Beam Compass. By M. A. B, | Grain separator, A. M. Sutherland... 206,982 
Mechanical Stoker. By D. 8. Grate holder, Howdon & W004 .............s000505: 207,036 
Gun, machine, F. L. Bailey.............-ccceeceesees 
HINTS TO CORRESPONDENTS. Harrow, 8. Beckner...............+- ; 
j . ij Harrow, J. Johnson ...........+.+++: 

We renew our request that correspondents, in referring A : 

to former answers or articles, will be kind enough to | Harrow and seeder, wheel, J. 8. Foster............ 207,025 
i» | Harvester, T. S. Brown... ....6 scccccceccceceeeereee 

name the date of the paper and the page, or the number ar conten, A. Weliew.....-.... 

of the question. Tae __ | Hay tedder, E. W. Bullard........ {oes 

Many of our correspondents make inquiries which Hay tedder, W. M. Saunders...........0.-<:--+-+++ , 
cannot properly be answered in these columns. Such | yyeages, constructing osage-orange, J. Kline...... 077,041 
inquiries, if signed by initials only, are liable to be cast | Hides, unhairer, scourer, etc. for, J. A. Talpey.... 207,081 
into the waste basket. Hinge for folding seats, R. T. Hambrook......... — 

i j ) 6 
s desi special information which is purely | Hinge, lock, H. M. Ralston ........ -+-e+ss+++++se++s . 
popes ee . interes Hog cho.era compound, J. P. Cole.........-.0eeee« 206,863 
of & yenensl he SS OS Coe = ee Hoister, tobacco, J. M. Wadlington 206,986 
* » ‘ ‘ 218 . ) = 5 - WAGHDBUON., ....-ccceccenee * 
| should remit from $1 to $5, according to —- Holsting apparatus, tobacco, W. A. & W. 8. Guy. 207,080 
as we cannot be expected to spend time and labor (0 5, jana cy tor vehicles, E. E. MOPse.......00+-+++: 207,061 
obtain such information without remuneration. Hovey comb, foundation for, M. Metcalf ......... 207,067 
— —— | Hops, sack for baling, C. A. Sands B 
LOFFICIAL.] Horse nail machine, J. Mills ......... j 
— Horse power, C. E. Macarthy (r).........0++000-+++ . 
Horse power equalizer, L. B. Rowland..........-. 206,973 
INDEX OF INVENTIONS Horseshoe, D. F. Fetter. ............cccceeeseres ene 206,939 
FOR WHICH Horseshoe nail machine, J. D. Sumner..........-+ a 
ed States were | Horseshoes, die for making, G Bryden ........++ 
Letters Patent of egaege Horseshoes, manufacture of, G. Bryden.......... 206,858 
Granted in the Week Ending Hot air register and evaporator, W. L. McDowell pos 
ugu Iiydrant for watering stock, J. Compton.......... 7 | 
A at 13, 1878, Insect destroyer, J. P. Ruhmann .........- .. 206,901 
AND EACH BEARING THAT DATE, | j-oping table, W. C. MOGIIL.....--.--00.-000005 . aA 
marked (r) are reissued patents.] Knife scales, manufacture of, W. Baker ... ...... 6 
St ceaeeaine Knitting machine cylinder, A. Greiss......... 
A compote opr of any patent im the annexed Tt, AMD Smtr afore nn 
including both the specifications and drawings, will be 7 1.15 burner, W. O. Lincoln.... 
furnished from this office for one dollar. In ordering | Lamp, carbureting, C. E. Ball ..............- 
| please of the patent desired, Land leveler, 8. Griffim... .....++++++-+0+-++esee000s 
pl cate he camer oe se York city ; Lantern, L. J. AtwO0d . «2.655. cccereecceeee 206,917 
| and remit to Munn S@..5! ra ae Nee en ie | EARNER; C. El. WieTOM-c0vvsececce cocosccocesese 00 
YT SF “ET 206.969 Lantern, signal, 8. COXOM.....--+--+00+++ seeeeeeeeee 
| Advertising card. 0. J. Ramsdell .-.----- gna.ans | Lock, time, J. Ls FEAM......0.00. soos sveeensrenevess 
| Advertiser, illuminated, G. H. pomeey: [ee sean | Lock. time, 8. M. Lillie 
| Alkali balls, composition for coating, A.Men Lock, time, B. Stewart 


r and washer, ore, Firmin & Forster. 207,023 








of Investigators ” yr 
AMERICAN, a e| Apple corer and slicer, Pfeifer & Ulrich......-- -+ ———4 

(43 . Bag holder, W. B. Allen.....--+.-++++++seeeee sere — 

— E. G. B. writes: Suppose that we have | Baking powder, W. P. Clotworthy .....0+ sss+ee++s a 
* line shaft running about 180 or 200 feet, the power at | Bale tie, A. Roeber «-...--.-.----rsrrererererer* °°" Goria 
one end and a fan at the other. Now if we would | Basket, flower, F. Cc. comes. sosonssscsnnnscon tes = 
on the fan up close to the power, still leaving the line Bed. pune .- pcos DONT RTS 206,980 
Dower at ve ainal place, would it require any more | peastend, table, B. Kiss (t).... --s--s-ssressese" a 
think then piace than it would at the other? A. We | poit fastener, A. J. JobDsom......++.-+---00-00--0"" 28 
is of rere would be no essential difference if the shaft | pird cages, fastener for, C. M. Neubauer....-.--- —_ 


sufficient size and well supported, 


| Bird cages, food holder for, B. A. Drayton.....-- 


Lubricator, C. F. Raymond 
Lumber trimming machine, G. W. Nichols... 
Meal, flour, etc., drying. J. T. Maybury ....... 
Medicament, coated compressed, C. Carter. . 
Middlings separator, W. H. Fruen 


Mill attachment, grinding, C. V. Stevens.......... 206, 

Mill, cider, J. L. Barmes..........---000 ceeceeeees 207,001 
Mill, grinding, M. B. Atkinson ... .....++++ --++++* 206 ,996, 
Millstone dress, W. D. Odendahl...........----++++ 206,963 
Millstone dressing machine, W. Coplin (r) .... .-. 8.377 
Millstone driver, P. H. Childress ...........+++ . 207,014 





\ Flour, G. V. Hecker ........ 


| Water closets, Zane & Roach 


Prints, Eddystone Manuf. Company ........... 6,457, 6,458 


Ra, Be, SGD cc ccencsconscesepsaese 
Salve, Schloss & Frech ........... 
Sewing and knitting needles, H. Baylis - 
Smoking and chewing tobacco, Maclin & Barkley .. 6,477 





Soap, Day & Frick... 
Thrashing machine, Seymour, Sabin &Co... 
















| Wines and brandies, Renauld, Francois & Co....... 6,408 
Wood heating stoves, 8. 8. Jewett & Co ...... 6,406, 6,476 
DESIGNS. 
| Burial caskets, A. H. Nirdlinger -» 10,776 
Carpet, H. Christie .........-+0+<+0. sovosccnecesess ose 10,778 
Carpet, C. Magee............. 10,779, 10,780 
Ged, FJ. THOR. . oceccvccocccvcsccevccvoceseces 0c: coccd 10,781 
Font of types, D. W. Bruce..........c+eeeeeenes 10,777 
Rocking chairs, 8. Willershausen 10,782 





(For the week ending August 6th.) 
TRADE MARKS. 


Baking powder, G.W. Kendall.............. ccsceees 
Guasteperes, &. Glaaker ......cccecscccsccccccces 
Churns, Tiffin Union Churn Company....... ........ 
Cigars, H. Welsh 
Coffees and spices, J. Prusso.. 
Fertilizers, H. Duvall & Co 
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Flour. Red Wing Mills ....... . 6441, , 6442 Ice, apparatus for making. D. L. Holden ‘ ® ® * | The Lagetto, or Lace-bark Tree, 1 ill 
Heating and cooking stoves, Detroit Stove Works. 6,435 | Ice, apparatus for making, E. P. Lorch | What Most Women Need in Education. 
Ice tongs, C. P. Payson.......... ilgulivwtnesendiitin fee ee Ponsllonce. 
Medicinal preparations, T. H. ‘Videto thee 2 Indicator, J. Tatham 1e —> 
sesh emraion 71. tind ow te, ane. ae EXPORT EDITION, | 230", 2 
Plug tubacco, H. Welsh 6,446, 6,447, 6,448, 6,449 | Insect destroyer, P. 8. Ryan °! vL— genie AND HYGIENE.—Benefits of 
dibntaimibiitatcanlilini BD. 
Spool cotton, A. D. Warren 452 | Insecticide, J Barth, Jr. * Health ont vias 
2 . : d Phenix Manufacturing Co n Lamp, C. F. Spencer f Oneness of Mental an Physical Health. 
Tiokings, Bugle and Phenix ng Lamp. C. F. Spencer. PUBLISHED MONTHLY. Siar el Grighte betas ting 
SSTON Lamp tighting device, F.@. Steph I paneer 
DESIGNS. rom prey Fr. a... ig 2m.i3¢| THE Screntiric Amenican Export Edition is a large ) Fover and ite Treatment. 
Chairs. Harwood & Wood ......- +--+ PF. ‘104| 8nd SPLENDID PERIODICAL, issued once @ month, | posed for. Tt Methods pro- 
Crackers. Fowler & Rockwell .........-. Lathes, scroll saw attachment to, T. R. Almond.. 207,150, forming a complete and interesting Monthly Record | Disinfectants and Deodorants. 
Fonts of type, J. Herriet.... 5 ik. wales. 2 207,166 | of all Progress in Scicnce and the Useful Arts through-| The Secretion of Sweat. 
Hané wheel forgiobe valves J. b. Wo Liquid measures, drip pan for, E. M. Shirley 207,138 | ont the World. Each number contains about ONE | Acacia in Cracked aq eee 
OU cloths C.T & V_ E. Meyer. . ........10,770 to 10,772 W. H. Tayl | To Render Cinchona Tasteless. 
Pidineen © Geiiiiie inc 3. 74 | Lock, W. H. Taylor (r) 8,379 HUNDRED LARGE QUARTO PAGES, profusely| Vital Resistance. 
Roches mandi c. 8. Tall , Lock for packing boxes, seal, B. 8. Atwood 207,234 | illustrated, embracing: The Preservation of the Teeth. 
— ., | Lubricator. vehicle axle, R R. Moore 207,195 - Pigments of the Retina. 
Sewing machine bracket arm, G. 8. Darling Studs sae. C. Kecataar on (1.) Most of the plates and pages of the four pre- “9 
= een ichteniemes 5. 2. tewten | ceding weekly issues of the ScrenTIFIC AMERICAN, L oTHE PARIS EXHIBITION, SCIENTIFIC 
FOR THE WEEK ENDING AUGUST 20TH. Meats, apparatus for curing, D. L. Holden , with its SPLENDID ENGRAVINGS AND VALU- UN WEETINGS, BT. oat Building th zeae 
AdJing machine. MW. Clay Meats, apparatus for preserving, W. I. Goodin ... 207,268 ABLE IN FORMATION. Pre-eminence of American Exhibits at Paris, 
Arie, vehicle, W. Beers (r) Middlings purifier, A. R. Guilder (r) 8,386} (2.) Prices Current, Commercial, Trade, and Mar-| American Institute Exhibition. 
Axles. upsetting ¢ collars on, J. C. Richardson . 29g | Mill, hominy Engelke, Feiner & Weismantel | ufacturing Announcements of Leading Houses. In —_ + a a pute E txhibition, 1 ill. 
* - Py . ne AME: 1) £ lation ats uis. 
Bale tie,J C Harper — > ened tha | connection with these Announcements many of the|  Ogicial Trial of Plows, Paris Exhibition 30 illus, 
otor, King e ’ . Principal Articles of American Manufacture are exhib- The British Association, at Dublin. 


Bale tie. wire, R. H Bartlett............ 
.158 | Motor, water, A. W. Bush ited to the eye of the reader by means of SPLENDID | Gang-Plow Trials, Paris Exhibition, 
President White on Paris Exhibition, 


Balls. manufacturing seamless J Brant Sicadiin, daetice Gio nostentiom tb, tins 
. yo . de 4 ° e Te! 7, 
ee een es ae Nail and spike extractor, W. H. Barwick : por ag : Facades of Annam, Persia, Siam, Tunis, Monaco and 
3. W. Carpend Nails under water, driving, W. Stack .............. 207,8:5| _ This is by far the most satisfactory and superior Ex- | San Marino, Paris Exhibition. 1 il 
Beth apparatus, vapor, G. - Carpender Sock tie, th. Watechouss " | port Journal ever brought before the public. One Day’s Attendance at the Paris Exhibition. 
astern qeteaain, W.'W. Gxtssem . pat oebhen W. A. ‘*** $01.288| Terms for Export Edition, FIVE DOLLARS A YEAR, | VUI.—INDUSTRY AND COMMER: E.—Independ- 
Belt stretcher, C. K. Dodge. Neck tie folder, W. A. Laverty .. wares ° ad ence among Artisans. How Obtainable. 
Biesthoand. BG. Durant: :. << fa Nut lock, J. 8. Hoffecker r sent prepaid to any part of the world. Single copies, | No Hard Times in Temperance Villages. 
Bleaching, etc., fabrics in bulk, L. W. Wright. - Nut tapping machine, J. 8. Winsor 50 cents. For sale at this office. To be had at all am. ey with ny 
, ‘ ances for Enterprising Americans. 
Blind wiring machine,C Hinz Sp om a G ae era News and Book Stores throughout the country. Steam Colliers of the Philadelphia and Reading Rail- 
Boiler feeder, automatic, F A. Wells cedieas Urt re — eum, R. A. der e ay Co 
Boiler. steam, Salisbury & Smith Ock, a ee aiting for Something to Turn U 
Boiiers, heater for steam, H. Park .298 | Paint, M. B. Bailey ’ NOW READY. — —— aon of Timber. 
. 207.952 | Paper card baskets, making, R. W. Betts ; AT CY mportant Use of Natural Gas. 
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. ° - y f ° PKINS. ontaining fu ractica rections, with 
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Flour dressing machine, T. F. Greenleaf Washing machine, 8. B. Shultz . of Oils. 3 ills. has lately gone into operution, the citizens of the United 
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Hay rack, C. Stevenson English Patents Issued to Americans, Choritable Oolonising and Medical Uses. Cuba, and all the Spanish dominions. 

Head lights, signal for locomotive, W. Kelley .... From September 6 to September 10, inclusive. What Americans Have Done for Turker. In order to facilitate the transaction of our business 

Hoes, manufaeture of, J. Bergmann Baskets.—I. 1. Cole, Hillsdale, N. J. Fish Culture in Wisconsin. in obtaining Spanish Patents, we have established a 
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Horse detacher, C.J. Walser ..... .....00000+: Presses.— “rr e Tailor Bird. . part . reign ts, 

Horse detacher, ©.3. Waletr oss --veseessesesees .—E. R. Esmond, N. Y. city. The American Arctic Expedition. 1 ill. sustoer pestieniags, Win Gyecgete at Peogign Patents 
power. J. H. Blain «+. 20,156 | Saw.—G. F. Simonds, Fitchburg, Mass. The Utilization of Weeds. Costs, etc. furnished gratis. 

Household utensil, E. Brown ..... . 161 | Sewing machines.—H. Friedberger, Philadelphia, Pa. The Bagworm’s Mother. MUNN 
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, carriage wheel, W. hard Shingles for roofing.—H. W. Shepard, Brooklyn, N. Y. New Fish, Solici f 4 s. 
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Channel Islands, but not the Colonies; the latter make their own patent laws, 


ment taxes, agency, and all charges for the provisional patent. No sworn papers are required ; no 
models, The — issues to the first applicant, whether he be the inventor, or merely the intro- 


. e at man ducer. For ad 
he oldest, largest and only Institution that gives @| dress Munn & Co., 37 Park Row, New York. 





Scientific American. 




















Value of Patents and How to Obtain Them, 


PRACTICAL HINTS TO INVENTORS. 
PATENTS, CAVEATS, ORNAMENTAL DESIGNS, 


TRADE MARKS, LABELS, COPYRIGHTS. 
ATENTS THE WEALTH OF NATIONS. 


Messrs. Munn & Co. For more than thirty years in connecti i 
a ae : ection with the 
of the Scientific American, they have conducted the business of procuring Pete ok 
oy and Europe. As in the past, they now have unequaled facilities for the preparation 
U team Drawings, Specifications, and the prosecution of Applications for Paten sin the 
nited States, Canada, and Foreign Countries. Messrs. Munn & Co. also attend to the 
preparation of Caveats, Trade Mark Registrations, Copyrights for Books, Labels, Reissues, 

; Assignments, and Reports on Infringements of Patents. All business intrusted to them 

T™ is done with special care and promptness, on very reasonable terms. 
lob he first inquiry that naturally occurs to every discoverer of a new idea or improvement is, “Can 

obtain a Patent, and whom shall I consult?” ‘The quickest and best way to obtain a satisfactory 
answer without expense, is to write to Munn & Co., descri »ing the invention, with a small sketch, or send 
a model by express pre-paid. All they need is to get the idea. They will immediately answer and inform 
you whether or not your improvement is probably patentable; and if so, give you the necessary in- 
structions for further procedure. For this advise they make no charge. 

_ _A patent is granted for 17 years, during which time the patentee enjoys the full and exclusive 
right to make, use, and sell the invention, and grant rights, Neonees, or privileges. There are no 
taxes to pay on a patent after it is granted in the United States. The owner is not obliged to work 
pod _— within a specified period. The patent remains good and valid, whether it is worked 

Preliminary Examination — Another way to learn more definitely if an invention is patent- 
om, is to have an examination made of the drawings and models in the Patent Office. 

n order to have sch search, make out a written description of the invention, in your own 
words, and & pencil, or pen and ink, sketch. Send these, with the fee of $5, by mail, addreseed to 
Munn & Co., 37 Park Row, and in due time you will receive a written report in regard to the patent- 
ability of your improvement. | This special search is made with care, at Washington. 

Caveats. —Persons desiring to file a caveat can have the papers prepared in the shortest time, 
by sending a sketch and description of the invention. The Government fee for a caveat is $10. A 

vanil of advice regarding applications for patents and caveats is furnished gratis, on application 

@ll. 

‘to Make an Application for a Patent.—The applicant for a patent must furnish a model 
of his invention if susceptible of one, or, if the invention be a chemical production, he must fur- 
nish samples of the ingredients of which his composition consists. These should be securely 
nes the inventor’s name marked on them, and sent by express, prepaid. Small models, from a 

istance, can often be sent cheaper by mail. 
_ , Reissues,—aA reissue is granted to the original patentee, his heirs, or the assignees of the entire 
interest, when, by reason of an insufficient or defective specification, the original patent is invalid, 
a the error has arisen from inadvertence, accident, or mistake, without any fraudulent or 
eceptive intention. Address Munn & Co., 87 Park Row, New York, for full particulars. 

esign Patents.—Foreign designers and manufacturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from fabricating or selling the 
same goods in this market. 

A patent for a design may be granted to any person, whether citizen or alien, for any new and 
original design for a manufacture, bust, statue, alto relievo, or bas relief; any new and original de- 
sign for the prin‘ing of woolen, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise placed on or worked into 
any article of manufacture. 

Desi ~~ are equally as important to citizens as to foreigners. For full particulars send 
for pamphlet to Munn & Co., 37 Park Row, New York. 

rademarks.—Any person or firm domiciled in the United States, or any firmor corporation 
residing in any foreign country where similar privileges are extented to citizens of the United States, 
may register their trademarks and obtain protection. Security for trade marks can be secured by citizens 
of the United States in the following countries, at the prices annexed, which includes both the Govern- 
ment and agency fees: Canada, $40; Great Britain, $50; Belgium, #75; France, $75; Germany, $75; 
Austria, $75. This is very important to manufacturers in this country, and equally so to foreigners. 
For full particulars address Munn & Co., 37 Park Row, New York. 

Foreign Patents and Synopsis of Cost.—The population of Great Britain is 31,000,000 ; of 
France, 37,000,000 ; Belgium, 5,000,000 ; Austria, 36,000,000 ; Prussia, 40,000,000 ; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. Mechanical improvements of 
all kinds are always in demand in Europe. There will never bea better time than the present t. 
take patents abroad. We have reliable business connections with the principal capitals of Europe. 
Address Munn & Co., 37 Park Row, New York. Circulars, with full information on foreign patents, 
furnished free. 

Canada.—The expense to apply fora Canadian Patent is fifty dollars ($50), which includes 
Government tax, agency, and all charges for five years, after which two additional terms of five years 
each may be obtained on payment of fifty dollars «ach—in all, fifteen years. The patent covers Nova 
Scotia, Prince Edward’s Island and both the Canadas. 

Caveats may, be filed in Canada for $25, which includes all expenses. 

For further particulars address Munn & Co., 37 Park Row, New York, 

Great Brituin.—The British Patent extends over England, Wales, Scotland, Ireland and the 








The expense to apply for an English patent is seventy-five dollars ($75), which includes Govern- 


itional particulars as to cost for completing the English patent and future taxes, ad- 





practical course of study. Currency and Merchandise 
used have a real value. Bae 
on quotations of New York Market. New a 


Kates low: Graduates essisted to situations. Appli- is fifteen y ubject lannual tax. Address Munn & Co., 87 Park Row 
cants received any week day. Refer to Patrons find pe eg patent is fifteen years, subject to a smal. c ° . 


a my = noasty every city and town. 
Address for Prospectus giv terms, course of study, 
etc., EASTMAN COELEE, Poughkeepsie, N. Y. 


TELEPHONES, ft er pair. MICROPHONES, | yank among the most desirable of those that are taken out by American citizens. 


only $1.50. Send 3c. rated circular. 
A. D. HARD, 138 Blackstone St., Boston. 


Jacksonville Water Works. 





Said works to be either with stand pi 
y or by di 
trope, and of sufficient eapacity hy ‘urnish F less 
‘n two million gallons every twenty-four hours. Two 


t ai . 
Bids will be received for the whcle Qe 
aby and all bids. For printed circular, wi 


tions and all other necessa: 
A. 8. BALDWIN, ey LS by Fla. 
Retail 


9 Cents 










ESTABLISHED 
1843. 


Per Pound, el 
Warra: ran not to break 
the eee d Face of Be: 


never to settle 


B 
etter than any chat oe unake: and only one 


ies wi i Which be . 7 
! ! WARRA NTED ! ! vethe sith the, Poorway, Sweden, Denmark, Portugal, British India, Australia, V ——— — a 


50 sizes, from 1-2 Ib. to 800 Ibs. 
Catalogues furnished on application. 


NUMBER 88 OF THE SCIENCE SERIES JUST addressing MuxN 


READY. 


Marino Siresses iN Framed Bridges, | sminstions into the validity of patents, ete. 





por By . WM. CAIN, A.M., C.E., and for 1 goa of instruction ap 
or of a Practical Theory of Voussoir Arches.” Address MUNN & CO., 
18mo, boards. Price 50 cents. PUBLISHERS SCIENTIFIC AMERICAN, 
No. 2 Morey a TEED, Publisher, 37 Park Row, New York, 
tan NO. - j " 
+* Coptes sent by mail, post Sa chesenets Bem OFFICE IN WASHINGTON :—Corner F and 7th streets, opposite Patent Office r 


E Market New Batlnines and Government taxes for the first year. No official examinationis made; no model. The longest 


active and progressive nations in Europe. 


in th ited States may be patented in Belgium. The law and 1 
ens in France. For full’ particulars send for pamphlet. Address Munn & Co., 37 Park Row, 


SEALED PROPOSALS will be received by the Trust-| New York 


pee pe ’ ry | in operation July Ist, 1877. It was formerly necessary 
uiterial and constructing Water Works for said city, | costing several hundred do 


United States. Therefore the application for the German patent should 
y. | States patent is actually issued. 


Trustee the right to apply for a patent ; 
ted circular, with spectfica- yam hal be worked within one year. Inventions that have 


States, if not introduced in Austria, may be patented there. 
gary, and includes a total population of forty millions. 


vention must be worked in the em 
been ted. No annual taxes. 
Row, New York. 

year. The patent is granted for fifteen years, subjec 
. : _s - ; 
ranted not ak, rape eee and ¢ ee oy as of the a Law, the patentee now covers Spain, Cuba, 
Ca x i ier ion of the patent, 20 years. 

allthe Spanish Colonies. Duration o patent, 

‘caheuge oe French ind Belgian laws. Cost of the patent, inclu 
good field for inventors. 


Jamaica, Guiana 


France.—The cost to apply fora Freneh patent is $100, which covers all expenses for agency 


Belgium,—This kingdom, with its population of five millions, is, industrially, one of the most 
Belgium is the manufacturing centre for a large portion of the Continent, and Belgian patents 


Inventions that have already been patented 


lgi tent is $100. 
The expense to apply for » Bega. elgium roceedings are substantially the 


Empire,—The new Patent law, covering Prussia and all the German States, was put 
SS a ~ to take some twenty-one separate Patents, 
llars, to cover the same territory which is now — by a single Patent, 
: > t year’s tax for a simple invention is $100. 
The expense for a Patent and first year's p semen 


Patents can not be obtained in Germany for inventions that have ay aging A ete United 
e made belo 


Austria,—A Patent is granted for fifteen years, subject to a small annual tax. The expense to 
i ia is $100, which includes both agency and government fees. The inven- 
a awe ene pee, davon ; siready OS oen patented in the United 


i The Austrian patent covers also Hun- 


—_ j ont three, five or ten years. The terms can not be extended. The in- 
ye Ty ire during the first quarter of ~~ for which the patent has 
Pull particulars may be had by addressing Munn & Co., 37 Park 


tent is $150, which includes all fees for the first 
+ to a small annual tax. This country is making 
rprise, and has a ae EY of twenty-seven million. 


italy.—The expense to apply for an Italian pa 


Spain and C e law is substantially similar to 


g first annuity, $100. This isa new and 


i i i Munn & Co., 37 Park Row, New York. ; 
Write foc farther informal in the following countries the cost of applying for a patent 


Other Foreign Countrice—In the y generally be from five to fifteen years, at the option 


Tasmania, New South Wales, South Australia, New Zealand, Ceylon, Mauritius, Cape 0’ 

The expense to apply for patents in the above countries varies, but full information may be had by 

& 80. $7 Park Row, New York. ty ; 

All business, and all consultations, d strictly confidential. __ ; ae 
4 ini duct: terferences, drawing en oe 

In all matters pertaining to patents, such as con ae - ~ ao ee en wien 





“DEFIANCE” 


PRICE $1.00. 





Spoke Shaves, No. 10. 


These Shaves have a screw adjustment for setting the 
cutter,and an improved double-iron, as illustrated in 
the SCIENTIFIC AMERICAN of Sept. 2ist. page 189. They 
are the only Shaves with a cutter adjustment of any 
kind, and we confidently recommend them to mechanics 
and others as the best tools of their class in use Sent 
to any address, postage prepaid, on receipt of price 

Send for an illustrated circular of Mechanics’ Tools to 


BAILEY WRINGING 
99 Chambers St., New York. 


The Genuine Baxter Steam Engines, 


Made exclusively by COLTS FIREARMS 
COMPANY, of Hartford, Connecticut, 
and sold only by them and their author- 
ized Agents. Sizes from 1 to 15 horse 
wer, including Engine and Boller and 
everything complete torun. Non-explo- 
ve; occupies less space and consumes 
fuel than ang other engine. Beware 
¥ Imitations offered by other parties. 
or prices and particulars, apply to 
THOMAS J. FALES, General Agent, 
118 Liberty Street, New York. 


STEAM ENGINES anv VACUUM PANS. 
Reduces pressure on boilers. Saves 2% per cent. fuel, or 


gains equal amount in power on engines. Gives full 


range on vacuum ns 
ANSOM SYPHON CONDENSER, 
T. SAULT, Gen. Agent, 57 Broadway, N. Y. 


I] New and Improved! ! 
Engraving Process!!!! 


Perfect Substitute for Wood-Cuts. 





tei meme 
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State where you saw this. 


MPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.-Buerk’s Watch- 
man’s Time Detector. capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular 
¢ /ERK,.P.O, Box 979, Boston, Mase 

é Co., of New York, 


K. c 
N.B.—The suit against Imbacuser 
was decided in my favor, Jane W, 1874. A fine was 
assessed against them Nov. 11, 1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 


THE DRIVEN WELL. 


Town and County privileges for making Driven 

Wells and_ selling Licenses ander the established 

American Driven Well Patent, leased by the year 

to responsible parties, by 

WM. D. ANDREWS & BRO., 
NEW YORK. 


BURNHAM'S 









if] 


J a 20 
WARRANTED BEST AND CHEAPEST. 
N.F.BURNHA™ 





YATES NICKEL WORKS, 


136th St., near 3d Ave. YATrs & Evy, Proprietors. 
Our Pure Nickel Anodes dissolve like a silver plate, with- 
out crumbling. Their purity makes them especially 
valuable for plating jewelry, or where extra whiteness 
and finish is required. 


MINING MACHINERY. Encgines, Boilers. Pamps. 
Coal and Ore Jigs, Dust Burning Appliances, Drawin, 
and advice free to customers. Jeanesville Iron Works 
C. Haydon & Co.). Address HOWELI, GREEN, 
Supt., Jeanesville, Luzerne Co., Pa 


BIER’S 


Celebrated Original Baltimore 


Fire Place Haters 


Bo’ and R ° 
-C. BIBB ON, 
timore. ° 
workmanship. Lowest prices 
guaranteed. Send for circulars. 


“ADIES can make a day in their own city or town. 
Address ELLIS MAN'F'G CO., Waltham, Maas. 


The George Place Machinery Agency 


Machinery of Every Description. 
121 Chambers and 108 Reade Streets, New York. 


Lathes, Planers, Shapers 
Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E.GOULD & EBERHARDT, Newark, N. J. 





THE FORSTER-FIR- 
MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works 4 to assay, and re- 
H i covers the mercury rapidly. 
L Apply as above. 


STEAM PUMPS. 
HENRY R. WORTHINGTON, 
239 Broadway, N.Y. S83 Water St., Boston, 
Tur WORTHINGTON DUPLEX PUMPING ENGINES PoK 


WATER WORKS—Compound, Condensing or Non-Con 
densing. Used in over 100 Water Works Blations. 


STEAM PumMPs—Duplex and Single Cylinder. 





WATER METERS. OTL METERS. 





Prices Largely Reduced, : 


MACHINE €0.,. 








orn. 
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avertisements, 


inside Page, each insertion «--- 75 ¢ ontn 2 wae 
Back Page, eac insertion « ~~ $1.90 lin 
(About eight words to a line.) 
Exgravings may head advertisements at the same rate 
per tine, by measurement, as the letter press. Adver- 





tisemenis must be received at publication office as early 
as Thursday morning to appear in next issue. 





ARVIN’ 


RE & BURG 


NS 


MARVIN SAFE & SCALE CO. 
265 BROADWAY. NY. 


MILLING BOOKS Descriptive CATALOGUE FREE. 


KAY & BRO., Springfield, Ohio. 


HARDWARE MERCANTILE AGENCY. 


Report Issued 30th September, 1878. 
Containing the names of all dealers and manufacturers 
in U. 8. of 














| 
Hardware, Carriage, Saddlery and Ship Hardware, 


Agricaltural Implements, Guns, Pistols, 
IRON, STEEL AND MBULALS. 


Also. 
goods ees or occasionally for South American or 
rner Foreign Markets, Country or General Stores Hand- 
ling Hardware, with their correct ratings to date. 
giving population of each ; express; if on a rail- 
road; and if a money order post office 

$8) a year, incindi change sheets and special de- 
tailed reports to date of inquiry. 

Any one wanting a list of the names in any of thelines 
above mentioned, should order or examine this book “| 
once 
way aur. P. Cissy, Hardware HerountGe Goeney, 

70. No. 7% Chambers Street, N. Y. 





THE BACKOS WATER MOTOR & 


e@ most economical 
pa known for ote. | 


ht machine: 
eo for biow: 
for 


Four-horse power at 
© pone ressure of 
r. it noiseless, 
neat, compact, steady, 
and above all 2 is cured 
heap. Man 


* . N. 
send for ‘il ustrated 
catalogue. 


“SMOKERS, ATTENTION! 
Guenter,  Movelty « Af bs) 
- Ye) that will not pera, 
som, ane ae pipe 
A Ss wan 
POST, 14 Dey Stre New York. 





P. O. Box 213. W. 


Telephones. 


How made, adjusted, and operated by any person. Send 
stamp for full aud interesting description, with illustra- 
tions and pote! One tye Telephones 
complete, exov hi sent say 24 dress upon 
= of $5. J. ELL, El 

112 Liberty St., St New ‘York. 


WANT 2d-HAND WATER WHEELS, 


Address MILL WORKS, Drawer 204, Indianapolis, Ind. 
L AP WELDED CHARCOAL ERO 
Boller Tubes, Steam Pipe, Light and Heevz Forgings, 
Engines, Botiers, Cotton Presses, Rolling Mill an 


rnace Wo’ 
IRON WORKS, 


READING 
261 Seuth Fourth st., Phila. 


Mill Stones and Corn Mills. 


Iistones, Portable Mills, Smut Ma- 
gute Ae 4h Picks, Water Wheels, Pulleys, and 
Gearing, apodialty adapted to Flour Mills. Send for 


catal 
ome’: 5. 1. NOYE & SON, Buffalo, N. Y. 
or the inser. 


TO TOADVERTISERS| E2552 


furnish advertise: 
pine information oupecraing newspapers and their 
rates, and thus enable the most inexperienced to select 
intelligently the mediums best adapted to any particu- 
lar purpose, WE I1G8UE SEMI-ANNUAL EDITIONS OF 


AYER t & § SON’s MANUAL 


FOR ADVER - 164 8vo. pp. Gives the 

names, td — Lig re advertising rates of several 

thousand newspapersin the United and Can 

and contatas more information of value to an advertises 
an be found in any other publication. All lists 

















We fillordery 


Scientific American. 


25 Per Cent. of Customary Outlay can be Saved by Use of 


| é S INOS 
BIOUID PAINTS. 


Pure, Undilated Paints, Full Body, and Full U. S. Standard eee, 


Paints for structural purposes eqaal these in quality, richness of color, coveri 
Ra ae Sample cards free by mail. ROOF PAINTS for qin Roofs, lron Work, ete. FI 


dw 
| for Inside Woodwork 


H.W. JOHNS M’F’G CO., 87 Maiden Lane, New York, 


Manufacturers of Asbestos Roofing, Boiler Coverings, Sheathings, Fire, Acid, and Water- 
proof Coatings, Cements, etc, 


tw” Send for Descriptive Price List, pag 


Paints 


[OcToBER 19, 1878, 
THE TANITE Co.. 
STROUDSBURG, PA. 


/EMERY WHEELS AND GRINDERS. 
GEO. PLACE, 121 Chambers St., New York Agent. 


ROCK DRILLING MACHINES 
WAGs COMPRESSORS 


SY BurceicuRockDani Co 
FITCHBURG MASS 


ESTABLISHED 1844. 


’ JOSEPH C. TODD, 


| ENGINEER and MACHINIST. Flax, Hemp, Jute, Rope, 
Oakum an ng Machinery, Steam Eegines. Boilers, 
| “e. or Bm manufacture Baxter’s New Portable Engine 








MANU 


SEND FOR PAMPHLET 








Portable Steam Engines 


With Automatic Cut-off. 


No Commissions to Agents. 
Bottom Prices to 


" SEND FOR CATALOGUE, 
/Armington & Sims 
A. &8. were lately with 
THE J. C. HOADLEY COMP. 


NEW AND IMPROVED PATTERNS. 
Send for new illustrated catalogue. 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUFAC’ rURING co., 
New Haven, Coma. 











| 224 an 


Fxport and Commission Houses, that buy those | 


| MURRILL & KEIZER. 4 HOLLipAY S8T., BALTIMORE. 








6. Tobacco smoked in To- | 





| Send for circular. 


Rt by 


MACHINISTS’ TOOLS. } 


Can be seen in operation at my store. A one 

Fed portable engine, complete, $125; two horse. 

, $225; two and a alf horse-power, ; three 
Porse-power, $275. Manufactured exclusively by 


J. C. TODD, 
10 ‘Barclay | St., New York, or Poterne, N.J. 
BAXTER 100 1 HORSE E ENGINE OF 1877. 


or State Rights to many ve, appl 
VAN WINKLE, Newark, N. J, 


'B,W. Payne & Sons, , Coming, N. Y, 


lished in 





American Standard Gange alld Tod! Works, | 


PHILADELPHIA, U, 

Geandard Causes. and Measuring Implements, 
t ‘urnin andrels 

fade Menmers, Pateut Tool Holaere, Lathe 


Delvaen 
RN. pacmA RDS & CO., 
ad Wood Stre 7 Blackfriars Street, 
"Phila: velphia. Manchester, Eng. 


J. LLOYD HAIGH, 


Manufacturer of 


BOSTON ELASTIC F FABRIC C0., 
INDIA RUBBER GOODS. 


INDIA RUBBER BELTING (Patent Stretched). 
Mal) a hay a ay DRee ENGINE, TANK 


i (abhor Lined). 


INDIA RUBBER VALVES, f= Cold or Hot Water. 
GASKETS, RINGS, &c., &e.. 
Rubber Goods for Mechanical and M 
Our goods are warranted me o_o 
CHAS. McBURN 0., Asents, 
175 pte St., £ P > 
102 Chambers St., ‘New York. 





pogeetias all — zt of 
anufacturing u 


Eureka Safety Power. 


|h.p. cyl. space. wt. price. 
S6x4 rie 40x25 | 9004 $150) 


4x6 56 | 46x30 1600 “250 
5x7 r 


“4 | axe 
“6 72_| Tax42| 27001 400 


. Also, SPARE ABRESTING PoRT- 


ABLES, and a yt Esgines / 
Plantations. Send for Circulars. 


FIRST- CLASS CHUCKS. PRICE LIST: 
Geared, 214 in. diam., $3.50; 3 in., 1 25.00; 4 in., $7.00; 5 in., 
3 424 $0. Lever, Qe =. 4 ;, $2.50; ig in -» 4.50, 
ent by express on recets of st price 
emAdaress HARTFORD C Hue CO., Hartford, Ct. 























ICE AT $1.00 PER TON 


The PICTET ARTIFICIAL ICE CO. 


description for Raltroad and Mini 
Derricks. pe Tramways, Transmission Use, 
No. 81 John St., N.Y. Bend for price list. 


| of every 
Elevators, 
Power, etc. 





Shcems St, Coch ona Soon —.. P. O. Box 3083, N. Y. 


Wood-Working Machinery, 


Such as Woodworth Planing, Tonguing, and Grooving 
| Machines, Daniel’s Planers, Richardson's Patent Im 
roved Tenon Machines, Mortising, Moulding, and 

-Saw Machines, and Wood-W orking Machinery gene- 








‘PorTLAND CEMENT, 


| ROMAN & KEENE’S. For Walks, Cisterns. Founda- 
tions, Stables, Cellars, Bridges,R°servoirs, Breweries, etc. 
Remit 25 cents postage stamps for Practical Treatise on 
ents. S.L. MEKCHANT & Co., 53 Broadway, N. Y. 
Prints la- 


xKE $3 Press int 


ete. (Self-mnker #5) 9 Larger sizes 
For business, pieasure, young or old 
Catalogue o Presses, Type, Etc., 
for 2 stamps. KELSEY & Co, 

Meriden, Conn 


SHEPARD’S CELEBRATED 
$50 Serew Cutting Foot Lathe 
and 


Attachm nm che Mandrill 
. e ts, « cks, 





Every Man 
His Own 
Printer | 


“HI L. SHEPARD «. co., 
8S, 90 & 


2 El 
--F-.N gy Ohio. 


ELS — 





Foot and Power Lathes, -y + Presses, 
1, Circular Band eae Saw | 


pene catalogue ot © — ~~ a Send = 


| rally. Manufacture at hys 
Vv Y. RUGG & RICHARDSON, 
26 Salisbury Street, yy. ome Mass. 
*| (hop formerly ocoupied by R. BALL & OC 


MILLS 


For Crushing Bones, "ye Brick, Clay, 
Phosphates, Hoofs, Horn, also for 
Grinding W heat,Tobacco, ay Slate, 
Corn, Sumac, Coal, Chalk, Bark, Coffee, 
Black ame. Sa itpetre, Cochinest: 
Spices, Ores, and many other substan- 
ces, Shafting, Pulle 








PATENTS AT 


AUCTION. 


The New York Patent Exchange, 6 Liberty St., N. Y. 


Regular Monthly Sales the first week of each month 
by George W. Keeler, Auctioneer, at his salesrooms, 
53 and 55 Liberty Street, N. Y. For terms, etc., address 


and Machinery 
in general, Manufactured by 
WALKER BROS. & CO.. 


pe 3rd and Wood Streets, Philadelphia, 


| Wena Ratche SURFACE PLANERS, $125. Planers 
ers, $350. 58. 


and Matec . HILLS, 78 Chambers 





AND WEIGHTED 


DAMP 
MAT GAUGE COCKS. 


REGULATORS 


BEST 


PERRY & Co.’s STEEL PENS. 


for trial, 4 
sty 


~<a =: 


and “Falcon” 
mailed on 
Ivison, Blakeman, Taylor & Co., Sole Agents for US, NewYork. 





Street, New York 


YALE VERTICAL MILL 
ieee Brame; Sra French parr’ rary th 
Self- ng ; ea. djust- 
able-balanc: RA gol, mad made and 
finished. cheapest, 

and for quality 








WIRE ROPE 


Adgrese JOHN A. ROEBLING’S SONS, Manufactur- 
ore, ton, N. J., or 117 Liberty Street, New York. 


aecks ont and 1 Rope for conveying power long distances hea 





ane yor West 234 st., N.Y. 


Working Models 


to 8 yards 
Loos, 


Vertical and Hor- 
Steam En- 
gines es and Boilers. 
nd for Circular. 
» New aven, Conn. 

YALE IRON WORKS, N H Cc 


*'60 Chromo and Perfumed Cards [no Balike), Name in 
Gold and Jet,10c, CLINTON Bros., Clintonville, Ct. 














d Experim tal} Machine Wood, mate to 
is WHENEI 62 Contre Sta N.Y. 


BELT PULLEY, 





{I [ii Tay WROUCHT 


IRON 
BEAMS & GIRDERS 
Ts ONION IRON MILLS, Pittsburgh, Pa., Manu- 
facturers 4 improved wrought iron Beams and 





nts to sell our Rubber 


Lightest ,strongest,and best made. Secured toe ) t pays 8 
adjustable I Baumple J.M. MITTEN & CO., Clev: d, O. 


without Keys, “5 Screws, Bolts or Pins; also, A 


itamps. 


Girders (petente d). 
The great fall which hes taken piace in the prices of 





Aa fy Taper- Sleeve Ci ings. Send to 2 cata- 
| jogue. dress Taper-Sleeve ey Works, Erie, Pa. 


$7: DAY to Agents canvassing for the Fire- 


FIRE ON THE HEARTH 


Stoves = we Heaters things in one—Fireplace, 


isis ster eeen Vv. 





side Visitor, Terms and Outfit Free. Ad- 
ugusta, Maine. 


P. 0. VICKERY, A 
—_ TILA TION CO., 115 Fulton St., N.Y. 





Three 
Silver _oeal Paris Exposition 


Iron, and es) sob ie Beams used in the construction 
of FIRE P F BULLDINGS, induces us to call the spe- 
cial attention of sugipoees, Architects, and Builders to 
the undoubted ad 8 of now erecting Fire Proof 
structures; and by Telgrence to pages52& 54 of our Book 
of Sections—which will be sent on application to those 
SFarpiating the ere erection of fire oar s—THE 
| COST URATELY CULATED, the 








Domesti¢ Sell. Portable Engin, 


2 and 4 horse power, an 


iy The Peerless ‘Portable Steam Engine, 


for Aqgtontoneat and other purposes, 
from 6 to 10 horse power. 
Nothing cheap but the price. beat for 
descriptive catalogue and price 


Dramonds « 


ened Steel, Calender Rollers, and for 
San ot 


Sha or Crude, furnished and set for Rocks, 
erg Mill Burrs, Emer Waeers ae poring | Hard- 
Sawing, Turning, 


Stone and other hard substances; also 
onds. J. DICKINSON, 64 Nassau St., N.Y, | 


oon of Insurance avoided,and the roe as losses and in- 
rruption to business caused by fire; these and like con- 
po ad fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
} and Iron, in many cases the latter would be adopted. 
We shall be pl to furnish estimates tor all the Beams 
complete, fcr any — structure,so > oe difference 
in cost may at once be ascertained. 
CARN RNEGIE, BROS. & CO., Pittsburgh, Pa. 





F. F. & A. B, LANDIS, Pn, 


Cherry St., Lancaster, Pa. 


Perfect Fit. Reversible « LINENE” 


Cotlogs. Any size mailed free. Finemuslin on both sides. 
Two Collars hilars tn one one. pect Stitch. Sure to suit. Sold by 
dealers. 


Patent Portable Chuck Jaws. 


marred Gs Solid Em an W pools Soe 
— astings 't ‘ools, ete 
_by AM. TWIst ILL CO., Woonsocket, R 


’ MEDAL & PREMIUM AWARDED TO 











MANUFACT’D AT MOUNT HOLLY N.u. 





carefully revised in each edition, and where p 
prices reduced. The special offers are n and 
It will pay you to examine 
it ~—y ending any money in amet 5 om ad —— 
The last edition will be sent postpaid ny address o 
receipt of 25 cents by N. We AYER & SON, 
ADVERTISING AGENTS, Times Building, Iphia, 


CAMERON 
Steam Pumps 


For Mines, Blast Furnaces, Rolling 
Mills, Oil Refineries, Boiler 
Feeders, &c. 


For Ilustrated Catalogue and Reduced Price List send to 
Works, Foot East 23d mt., New York. 


Woodward Steam Pumps and Fire Engines. 


sens fe aks and $s yp dens oe lew York. 
jogae and price list 














inding Iron 
——eT 


‘Pond’s Tools, 


Engine Lathes, Planers, Drills, &c. 
Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND. Worcester, Mass. 


| TELEPHONES 





For Business ours excel all 





sells rapidly for 50 cts. Catalogue free. 
8S. M. SPENCER, 112 Wash’n 8t., Boston, Mass. 
ame in Gold and Jet. 
B. T. TRIMMER’S PAT. 
Improved Excelsior Smutter. 
Grain snes, +w--y 
Mschin 


hie ers 3 it ie the best. in the 
world. Pat. integrator “un- | 
ualled ” for pan bones and 

refractory substances. To keep | 
with the times you must have 


Saw-Mills, Mill | 
Portable Mills for 
Drugs, etc. 


REVERSIBLE COLLAR Oo., Boston, 

Bl PA Y¥.—With Stencil Outfits. What costs 4 cts. 
erfamed Chromo and Motto Cards, 10c. | __ 

50% Seavy Bros., Northford, Ct. 


“and 614 to 626 W. 24th St., New York. 





Of Best Material and Warranted. 
{@” ORDERS PROMPTLY EXECUTED. 


is—"* 
8, 


BAcLE Tost Co. 
‘BOILER FLUES of all the Regular. Sizes, 


No Payment Required till Tubes are Fully Tested and 


Tilus. circular and monials for 3 cts. 
Address J.B. HOLCOME. Mallet Creek, Ohio. 





SPARE THE CROTON AND SAVE THE COST. 


Driven or Tube Wells 


furnished to large ¢ comeumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y., 
whocontrol the abeat forGreen’sAmerican Driven Weil: 


DIAMOND ROCK DRILLS; 








EREID. AMPBIELL & iL & CO. ee oe 
BR, Oe n ‘Ave., Philadelphia, Pa. 


THE BIGELOW 
Steam Engine. 


BOTH PORTABLE SS phd oyna 
CHEAP AND oy the masher. 


- BEST anp CHEAPEST 
SCREW CUTTING 





CATALOCUE 
GOODNOW & WIGHTMAN 
176 WASHINGTON ST BOSTON MASS. 


ometers, Fees hint 


r Flues. i pened Steam, Oil Stills, ete. 
HENRY LELEY, Sole Man’ 
149 Broadway, N. Y. 
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